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.1.0  INTRODUCTION  AND  SUMMARY 
1 . 1 Background 

This  study,  performed  over  the  past  five  months, 
compares  the  costs  and  service  level  effectiveness  associated 
with  several  alternative  resupply  systems.  Each  of  these 
-alternative  systems,  characterized  by  more  emphasis  on  centrali- 
sation, is  compared  to  the  decentralized  scheme  currently  in  use 

at  several  Naval  Supply  Centers.  These  centralized  schemes  all 

1 

employ  the  notion  of  an  Area  Naval  Support  Center  and  are  moti- 
-••vated  by  the  belief  that  replacing  of  the  current  "pul  1 "/retai 1 
^system  by  a vertically-managed  "push"/whol esal e system  will  offer 
-considerable  economies,  both  in  the  inventory  and  personnel  areas, 
Indeed  advocates  of  an  Area  Naval  Support  Center  with  area  wide 
-Visibility  caDabilities  have  argued  that,  surh  a Tenter  wnuld  give 
rise  to: 

..1)  improved  and  more  uniform  service  to  the  activities  it 
-supports  because  of  the  allocation  and  redistribution 
strategies  that  could  then  be  employed; 

2)  substantial  inventory  savings,  both  one  time  and  on  a 
--recurring  basis,  that  would  be  available  due  to  the 
elimination  of  duplicate  safety  stocks,  and  from  the 
•reduction  in  in-transit  stock  due  to  the  elimination 


A 

For  convenience  in  this  report,  we  shall  use  the  abbreviation 
NSC  to  refer  to  the  Area  Naval  Support  Center.  Use  of  this 
abbreviation  is  not  intended  to  imply  that  the  Support  Center 
would  necessarily  be  located  at  the  site  of  the  current  Naval 
Supply  Center.  In  fact,  it  might  be  located  at  the  Naval  Supply 
Center,  at  one  of  the  major  area  activities,  or  perhaps  at  an 
entirely  new  site.  Also  in  this  report,  NSC  will  sometimes 
include  the  Servmarts  and  sometimes  not,  and  the  correct  inter- 
pretation will  be  clear  from  the  context.  Finally,  "Main  Supply" 
will  sometimes  be  used  to  refer  to  the  NSC  exclusive  of  the 
Servmarts . 


HM.ll  -I.'.HI'I  ■ 


of  certain  material  handling  delays; 
substantial  personnel  and  computer  savings  arising 
from  the  fact  that  presently  each  individual  activity 
supported  by  a Naval  Supply  Center,  must  maintain  its 
own  staff  and  computers  to  prepare  requisitions  and 
manage  its  inventory;  the  Area  Naval  Support  Center 
would  centralize  such  activities; 


lower  handling  costs  since  much  double  handling  of 


stock  at  the  DSA/GSA/ICP  depots  would  be  eliminated 


in  favor  of  more  emphasis  on  prepositioning  at  the 


A r-aa  Naval  Support  Center. 

On  the  other  hand,  critics  of  the  Support  Center  concept  have 
pointed  out  the  increased  transaction  reporting  capabilities 
reouired  to  make  such  a conceDt.  viable  as  well  as  their  annre 


hensions  concerning  the  resulting  transportation  costs  and  the 


service  level  impacts 


To  help  resolve  the  issues  of  Section  1.1  and  deter- 
mine if  future  study  efforts  are  warranted,  the  goal  of  this  study 
was  to  evaluate  the  cost-effectiveness  of  the  concept  as  it  applies 

•to  the  retai 1 -managed  9 cog  items.  This  class  of  items,  currently 

1 

-resupplied  from  DSA  or  GSA  depots  , or  in  some  cases  directly  from 
'the  vendor,  is  generally  characteri zed  as  relatively  fast  moving 
and  includes  such  categories  as  construction,  medical,  electronics, 


industrial  and  general.  This  class  of  items,  in  contrast  to  the 


DSA  material  represent  88%  of  the  reta i 1 -managed  items  and  79% 
of  the  value,  GSA  material  representing  the  balance. 


Note  that  the  DSA  wholesale  items  of  clothing  and  provisions 

are  not  included  in  this  category. 


Navy-managed  items,  was  chosen  for  initial  study  since  it'  repre- 
sents, at  NSC-San  Diego  for  example,  65%  of  the  supply  operations 
costs,  72%  of  the  issues,  and  47%  of  the  line  items  stocked.  In 
addition  if  the  cost-effectiveness  of  the  concept,  premised  in 
large  part  on  anticipated  inventory  savings,  could  be  demonstrated 
for  a class  of  items  comprising  only  8%  of  the  inventory  value 
and  15%  of  the  dollar  sales  at  NSC-San  Diego,  then  the  potential 
for  the  concept  will  have  been  strengthened. 

To  insure  the  realism  of  the  study,  actual  demand  and 
cost  data  experienced  for  NSC-San  Diego  for  FY74  was  used  to  pro- 
vide a concrete  benchmark  for  the  present  conf i gurati on  as  well 
as  to  provide  a credible  set  of  demands  and  service  requirements 
to  be  met  by  any  proposed  alternative.  It  was  assumed  the  push 

mrvrlo  a r\  r!  ?i  ra  a wiri-o  visibility  WOUld  be  applied  t D c e> « 9 n mainr 


activities  supported  by  NSC-San  Diego,  namely  Naval  Air  Station 
(North  Island),  Naval  Air  Station  (Miramar),  PWC  (Public  Works 
Center),  Naval  Hospital,  Naval  Air  Rework  Facility,  Naval  Ship- 
yard (Long  Beach),  and  the  Development  and  Training  Center,  as 
well  as  the  eleven  Servmarts  currently  supported  by  NSC-SD;  the 

other  activities  and  ships  would  continue  to  requisition  and 

1 

function  as  presently. 


The  major  cost  elements  that  were  of  interest  included 

} 

peacetime  inventory  holding  costs  (including  a prorated  share  of 


DSA's  and  GSA's  costs),  in-transit  inventory  cost  (from  DSA/GSA 
to  NSC  and  from  NSC  to  the  act i vi ti es /Servmarts ) , transportation 


These  seven  activities  and  eleven  Servmarts  account  for  about  90% 
of  all  the  short-originated  transactions  occurring  at  NSC-San  Diego 


costs  (from  DSA/GSA  to  NSC  and  from  NSC  to  the  activities/ 
-Servmarts),  receiving  costs  (receipt  control,  receiving  opera- 
tions, etc.  for  receipts  at  DSA/GSA,  NSC,  and  at  the  activities/ 
-Servmarts),  issue  costs  (including  requisition  processing,  pack- 
ing, bin  and  bulk  issue  and  loading,  at  DSA/GSA  and  at  NSC), 
transshipment  (including  receiving,  receipt  control  and  loading), 
overhead,  and  land  and  building.  To  concretely  delineate  the 
scope  of  the  study  these  costs,  in  support  of  NSC-San  Diego  for 
the  retail -managed  items,  amount  annually  on  a system  basis  (i.e. 
a prorated  share  of  DSA/GSA's  expense,  NSC  and  activities)  to 
$27.6  Million  and  on  a Navy  basis  (i.e.  NSC,  11  Servmarts  and  7 
•major  activities)  to  $11.1  Million.  In  addition  there  is  a peace- 
time system  wide  inventory  of  about  $48  Million  involved  and  a 
'Navy  inventory  of  about  $15  Million. 

1 . 3 General  Approach 

The  key  data  inputs  available  included  financial  reports 
(i.e.  Operating  Budget  Expense  Report)  for  NSC-San  Diego,  Master 
Item  Stock  Record  (MISR)  tapes  for  the  activities  in  question, 
samples  of  DSA/GSA  order  quantities,  reorder  points,  and  lead- 
times,  NSC's  FY74  9 cog  receipts  and  issues  reports,  samples  of 
bills  of  lading,  etc.  With  these  inputs  the  basic  approach  was 
to  build  and  exercise  for  each  scenario  four  separate  models,  one 
for  each  type  of  resupply  configuration  presently  supporting  San 
Diego  demands.  These  four  resupply  configurations  correspond  to 
four  classes  of  items,  namely: 

1)  that  class  of  items  which  are  currently  shipped  directly 


to  Main  Supply  from  a DSA  or  GSA  depot;  this  large  class 
is  generally  made  up  of  those  items  which  because  of  their 


movement  or  lack  of  bulk  do  not  warrant  direct  ship- 
ment from  the  vendor,  but  instead  are  shipped  first 
-from  the  vendor,  taken  into  the  DSA/GSA  depots  and  then 
ultimately  shipped  to  NSC. 

Within  this  subclass,  separate  submodels  were 
.•needed  depending  on  whether  or  not  the  item  resupplied 
in  this  manner  was  also  carried  at  the  activity  level; 

2)  that  class  of  itmes,  which  because  of  their  bulk,  prox- 
imity and  commodity  class  qualified  for  direct  shipment 
from  the  vendor  to  Main  Supply.  Again  it  was  necessary 
to  separate  out  those  items  which  were  also  carried  at 
the  activity  level; 

3)  that  class  of  items  shipped  directly  to  the  activities 
or  Servmarts  from  the  DSA  or  GSA  depots;  these  items  are 
-not  carried  at  Main  Supply  and  for  the  most  pat  are 

carried  only  at  one  or  two  activities; 

4)  that  class  of  items  shipped  directly  to  the  activities 
or  Servmarts  from  the  vendor. 

For  each  of  these  classes  of  items  a ten  percent  sample  of  items 
drawn  from  the  MISR  tapes  was  used  to  obtain  the  appropriate  mix 
regarding  the  ten  VAD  (value  of  annual  demand)  categories  in  use 
at  NSC-San  Diego;  the  mathematical  models  were  then  exercised  by 
VAD  category  using  the  average  item  characteristics  for  that  VAD 
category.  Hence  the  sequence  of  tasks  followed  were  briefly  to 

-establish  benchmarks  for  costs  and  service  of  the  present  system, 

0 

develop  the  scenarios  to  be  examined,  (in  each  scenario  the  level 
of  service  was  constrained  so  that  the  resulting  cost  comparisons 


A 


would  be  meaningful),  develop  the  ordering  and  distribution 
rules  for  each  scenario,  compute  the  new  leadtir.ies  (averages 
as  well  as  variabilities),  estimate  changes  in  number  of  requi- 
sitions, material  handling,  inventory,  transportation,  etc.,  and 
finally  estimate  changes  in  the  costs  due  to  the  above. 

Finally  it  should  be  stressed  that  the  thrust  of  the 
effort  was  not  directed  toward  a comprehensive  costing  of  the 
increased  transaction  reporting  capabilities  needed  to  make  the 
Area  Support  Concept  viable  nor  toward  assessing  the  management 
information  processing  savings  that  should  be  available  at  the 
-activity  level  due  to  centralization  of  these  functions  at  the 
Naval  Support  Center.  Such  calculations  were  not  possible  in 
this  study  since  the  activities'  detailed  financial  reports  were 
not  available.  However  some  effort  was  expended  to  obtain  very 
approximate  estimates  regarding  the  annual  equipment  lease  costs 
that  might  be  involved  in  the  transaction  reporting  upgrading, 
so  as  to  provide  some  basis  for  objectively  assessing  the  operat- 
ing costs  savings. 

1 . 4 Overview  of  Scenarios  Analyzed 

This  study  compares  the  current  "pull"  system  against 
three  alternatives,  referred  to  as  1)  Total  Push  System,  2)  Local 
Push/Expanded  Range  and  3)  Local  Push/Current  Range.  The  salient 
characteristics  of  each  system  are  summarized  in  the  following 
Subsections  and  compared  in  Table  1-1. 

1.4.1  Cu rren t_  P_u T_1  _S vs  tern 

0 

Under  the  Current  Pull  System  depicted  in 
Figure  1-1,  each  acti vi ty/Scrvmart  pulls  (requisitions)  material 
on  an  individual  basis  from  higher  supply  echelons,  and  none. 


L 


I 
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1.3 

including  NSC,  has  area  wide  visibility.  Requisitions  from 
activities  for  items  which  NSC  does  not  stock  result  in  direct 
shipments  to  the  activity.  There  are  a variety  of  replenish- 
ment policies  in  use  with  a wide  variety  of  service  levels 
resulting.  In  addition  note  that  some  material  is  being  shipped 
-directly  from  vendors  to  NSC,  some  from  vendors  to  DSA/GSA  depots 
to  NSC  to  activities,  some  from  DSA/GSA  depots  to  activities, 
etc.  In  this  system  also  transfer  of  ownership  from  DSA/GSA  to 
i;he  Navy  occurs  when  material  is  requisitioned  by  a Navy  instal- 
lation, be  it  NSC  or  the  activities. 

3.4.2  Jojt_al  £us_h_S£en_a_r  i£  (Basic  Scenario) 

In  the  proposed  Total  Push  System  shown  in 
Figure  1-2,  note  that  the  DSA/GSA  depots  no  longer  take  deliveries 
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transshipments  directly  to  the  Naval  Support  Center.  Also  note 
that  the  Support  Center  carries  all  items,  even  those  which  were 
previously  carried  in  the  area  only  by  the  activities.  The  Support 
Center  now  has  area wide  asset  visibility  through  a daily  transac- 
tion reporting  information  system  and  pushes  all  material,  using 

2 

a group  reorder  point  , to  Servmarts  and  major  activities 


Those  vendor  shipments  currently  going  directly  to  NSC  or  the  activities  would 
continue  as  at  present.  No  doubt  in  practice  some  of  the  shipments  for  which  it 
is  being  assumed  transshipments  would  take  place  would  be  more  efficiently 
accomplished  by  direct  shipment,  avoiding  the  DSA/GSA  depot  completely,  how- 
ever, to  determine  which  of  those  would  qualify  would  require  a level  of  detail 
outside  the  scope  of  this  study.  Hence,  this  factor  tends  to  underestimate 
the  actual  savings  that  might  result. 

2 

A group  reorder  point  for  an  item  is  one  in  which  NSC  pushed  stock  to  the  act- 
ivity level  on  a simultaneous  basis  (as  opposed  to  individual  reorder  points) 
which  is  triggered  by  the  event  that  the  total  inventory  level  at  the  activi- 
ties and  Servmarts  falls  below  some  pre-determined  level.  Hence,  there  is  a 
need  for  the  activity  to  have  enough  safety  stock  to  cover  this  random  replen- 
ishment period.  See  Section  2.0  for  details. 
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(other  minor  activities  and  ships  continue  as  before  to  requi- 
sition material).  In  addition  at  the  next  higher  echelon 
DSA/GSA  now  has  visibility  of  the  entire  San  Diego  Area's  stock 
level  and  pushes  material  to  the  Support  Center;  note  that  all 
•material  passes  through  the  Support  Center.  Also  stock  owner- 
ship is  retained  by  DSA/GSA,  even  when  material  is  at  the 
Support  Center  or  the  activity  level;  it  changes  ownership  when 
it  is  requisitioned  by  the  ultimate  individual  user.  However 
■the  Navy  manages  (and  pays  for)  the  operations  at  the  Support 
Center  and  at  the  activity  levels.  See  Section  2.0  for  the  details 
1.4.3  _Loc_a]_  £us_h/Expa_ndec[  Ra£g£  Sce_na_r_L°  (Excursion 
from  Total  Push  Scenario) 


IlnHor  tho  nrnnncpH  I nral  Pn^h/FYpanHpH  Panno 

alternative  shown  in  Figure  1-3,  the  DSA/GSA  echelon  continues 
;to  operate  as  in  the  current  system,  processing  the  Support 
Center's  requisitions  and  taking  inventory  into  stock  from  the 
-vendors.  However,  as  in  the  total  push  scenario  the  NSC  again 
has  the  complete  range  of  material  carried  in  the  area  and  has 
visibility  of  Servmart  and  major  activity  stock  levels.  All 
replenishment  of  these  activities  is  by  pushing  from  NSC.  This 
-scenario  does  not  depend  upon  a change  in  the  DSA/GSA  operations 
for  its  implementation. 

1.4.4  Lo£a_l_  /_C^r_r  e n_t_Ra_n  q_e_S£en_a  _ri  o_  (Excursion 

from  Total  Push  Scenario) 

The  proposed  Local  Push/Current  Range  System 
includes  the  concept  of  aieawide  asset  visibility  by  a NSC,  but 


FIGURE  1-3 
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does  not  call  for  expanding  the  current  range  of  stock  at  the 

1 

NSC.  Figure  1-4  shows  that  DSA/GSA  continues  to  operate  as 
-under  the  Current  Pull  System.  The  NSC  initiates  orders  from 
DSA/GSA  for  all  items  not  carried  at  the  NSC  in  behalf  of  t 
Servmarts  and  major  activities,  indicating  shpment  directly  to 
the  appropriate  activity.  Such  items  are  pushed  by  NSC  to 
“these  activities.  The  key  difference  between  the  two  local 
-push  scenarios  is  that  in  the  latter  one  not  all  material 
..-passes  through  the  NSC;  in  fact  for  those  items  presently  not 
carried  at  NSC,  generally  characterized  by  being  carried  at 
tonly  one  or  two  activities,  it  appears  advantageous  to  continue 
to  have  them  shipped  directly  to  the  activity,  thereby  avoiding 
the  double  handling  that  would  be  incurred  if  it  went  through 
the  NSC. 

1 . 5 Summary  of  Findings 

Table  1-2  depicts  the  key  results  obtained.  Note 
that  the  basic  scenario,  i.e.,  the  total  push  scenario,  results 
in  a total  annual  sys tem-wi de  savings  (in  suport  of  San  Di ego- 
area  demand)  of  9.7%  ($2.7M)  and  a Navy-wide  savings  of  18.6% 
($2.1M).  Also  note  alternatively  that  a one-time  system-wide  reduc- 
tion in  inventory  of  $10,276  Million,  i.e.,  about  a 21%  reduction. 


Ottier  scenarios  that  might  be  of  interest  includes  one  that  might 
be  termed  a Total  Push/Current  Range  scenario  in  which  DSA/GSA 
•pushes  as  in  the  basic  scenario  but  the  Support  Center  does  not 
stock  the  complete  range  of  material  but  rather  transships  those 
items  not  stocked  at  the  Center  to  the  activities;  other  varia- 
tions include  the  cases  where  the  activities  continue  to  requisi- 
tion directly  on  DSA  for  those  i terns  stocked  only  at  the  activity 
levels,  or  the  case  in  which  DSA  contains  detailed  asset  informa- 
tion for  each  item  by  activity  not  carried  at  the  ASC  and  pushes 
to  that  activity  directly  for  that  class  of  items.  These  excur- 
sions have  not  been  examined  in  detail. 


■ ■ . , 
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"TABLE"  1-2 


1 

COMPARISON  OF  ANNUAL  COSTS  AND  SAVINGS  UNDER  ALTERNATIVE  SYSTEMS 


(In  millions  of  dollars) 

ANNUAL  COSTS  Current  Pull  Total  Push 

Local  Push/ 
Expanded  Ranqe 

Local  Push/ 
Current  Ranoe 

1. 

DSA/GSA (prorated  for  2 

S16.485M 

$15. 86211 

$16. 

44 1 M 

$16.47614 

2. 

San  Diego  demand) 
NSC  (including  Servmarts) 

8.0T3M 

7.92811 

10. 

097M 

9.096M 

-3. 

Major  Activities 

2.98711 

1.09611 

-1. 

096M 

1 .106M 

4. 

Total  Navy  (2+3) 

11.080M 

9.024M 

11. 

193M 

10.202M 

5. 

Total  System  (1+2+3) 

27.565M 

~24 . 88611 

27. 

634M 

26.678M 

ANNUAL  SAVINGS 

(compared  to  Current  Pull  System) 
1.  DSA/GSA 

$.62311  ( 3.82) 

$ . 04  4M 

( 0.32) 

$ . 009M  ( .062) 

2. 

(prorated  to  NSC-San  Diego) 
NSC  (including  Servmarts) 

- 

. 165M  ( 2.02) 

-2.00411 

(-24.82) 

-1.003M  (-1 2.4%) 

3. 

Major  Activities 

- 

1.891M  (63.32) 

1.89111 

(63.32) 

1.881M  (63.02) 

4. 

Total  Navy  (2+3)3 

- 

2.05611  (18.62) 

- .11311 

(-1.02) 

. 878M  ( 7.92) 

5. 

Total  System  (1+2+3)4 

- 

2.G79H  { 9.72) 

- .069M 

(-0.32) 

.88711  ( 3.22) 

1 

Does  not  include  savings  related  to  centralization  of  management  information  processing 
functions  at  the  Area  Support  Center  nor  does  it  take  into  account  the  additional  costs 
associated  with  the  increased  transaction  reporting  capability  requirement,  estimated  to 
be  very  roughly  at  about  $.311  per  year.  Also  the  savings  are  stated  only  for  the  NSC-San  Diego 
operation  and  do  not  address  the  savings  to  be  achieved  if  the  Area  Support  Concent  v/ere 
extended  simultaneously  to  other  NSC's. 

2 

An  estimate  of  DSA/GSA's  expenses  in  support  of  NSC-San  Diego  was  obtained  hy  prorating 
DSA/GSA's  total  expense  on  the  basis  of  the  fraction  of  their  sales  to  San  Diego  Navy  customers. 

3 

Included  are  annual  savings  in  on-handand  in-transit  inventory  holding  costs  in  the  three 
proposed  systems  which  could  be  viewed,  al ternati vely , as  one-time  reductions  in  inventory 
of  $16.590M,  J3.152M,  and  $3.22911,  respectively. 

4 

Alternatively  the  savings  in  on-hand  and  in-transit  yearly  inventory  costs  can  be  equated  to 
a one-time  reduction  in  inventory  of  $I0.276M,  $3.152M,  $3.229M,  respectively. 


1.16 


is  available  and  that  a one-time  reduction  in  Navy  inventory 
value  of  $16.59M  is  possible.  Also,  note  that  if  the  Area 
Support  Concept  were  to  be  implemented  without  a change  in 
DSA's  or  GSA's  operations,  then  of  the  two  excursions  investi- 
gated the  so-called  "local  Push/Current  Range"  alternative  is 
preferable,  yielding  an  annual  system  system-wide  savings  of 
3. 2%  ($.9M)  and  a Navy-wide  savings  of  7.9 % ($.9M).  Alterna- 
tively, this  represents  a one-time  reduction  in  inventory  value 
of  $3.229M  for  a system-wide  inventory  reduction  of  about  7%, 
and  a Navy  inventory  reduction  of  20%.  The  Local  Push/Expanded 
Range  Scenario  does  not  fare  particularly  well  since  it  entails 
a great  deal  of  increased  double  handling  at  the  Support  Center 
(for  those  items  not  presently  carried  there)  with  no  substantial 
offsetting  benefits.  See  Section  7 for  the  detailed  changes  in 
financial  accounts. 

As  was  mentioned  in  the  "Scope"  Section  of  1.2  and 
pointed  out  in  Table  1-2  the  savings  calculated  do  not  take  into 
account  those  related  to  centralization  of  the  management  infor- 
mation-processing functions  at  the  Area  Support  Center  nor  do 
they  take  into  account  the  increased  costs  due  to  the  additional 
transacti on-reporti ng  capabilities  required.  This  was  due  to 
'the  fact  that  detailed  financial  accounting  data  at  the  activity 
lesel  was  not  available  at  the  time  of  the  study  and  that  the 
construction  of  a set  of  design  specifications  for  the  transac- 
tion-reporting system  required  was  outside  the  scope  of  the 
effort.  However,  to  shed  some  insights  as  to  order  of  magnitude 


of  the  transaction-reporting  costs  that  might  be  involved,  a 


preliminary  analysis  was  performed  based  largely  on  experience 
gained  with  the  automated  cash  register  experiments  at  NSC- 
Charleston.  Using  their  equipment  conf  i gurati  crs  (see  Section  8 
for  details)  and  lease  costs  obtained  from  National  Cash  Regis- 
ter, a rough  estimate  of  the  annual  costs  for  equipment,  trans- 
mission and  file  updating  is  $.295M.  To  assess  the  potential  net 
impact  of  this  increased  transaction-reporting  capability,  it  is 
helpful  to  note  that  the  estimated  total  management  information- 
processing costs  for  support  of  NSC-San  Diego  is  about  $2M  (or 
about  7 % of  the  total).  Hence,  it  is'  clear  that,  if  centraliza- 
tion of  the  MIS  operation  at  the  Support  Center  results  in  a 
reduction  of  personnel  and  data-processi  rig  costs  of  only  15%,  then 
the  net  cost  impact  of  the  change  in  the  MIS  processing  and  trans- 
action-reporting will  be  negligible;  if  centralization  brings  about 
more  than  a 15%  reduction  (which  is  likely)  then  a net  savings  from 
■this  account  will  also  result.  At  any  rate,  it  should  be  stressed 
that,  even  without  taking  into  account  the  gains  of  centralization 
in  the  MIS  area,  the  annual  operating  savings  obtained  ir  the 
inventory  and  material  handling  accounts  are  an  order  of  magnitude 
larger  than  the  increased  transaction-reporting  costs  to  be 
i ncurred . 

Another  -key  area  of  concern  in  this  study  was  the  con- 
sideration of  service  levels.  As  described  in  detail  in  Section  4 
the  basic  approach  in  costing  out  the  various  alternatives  was  to 

constrain  the  area-wide  service  level  to  be  that  presently  enjoyed 

# 

by  the  activities.  The  idea  here  is  that  since  the  Naval  Support 
Center  has  area-wide  visibility,  as  well  as  rapid  communication 


with  each  of  the  major  activities  and  Servmarts,  an  item  which 
is  not  in  stock  (NIS)  at  one  activity  might  be  available  from 
another  activity.  Hence,  essentially  the  same  level  of  service 
as  now  provided  can  be  realized  with  a lower  inventory.  The 
measure  of  service  used  was  the  fraction  of  demand  satisfied 
without  a backlog. 

Another  way  of  appreciating  the  impact  of  the  area- 
wide  vi s 1 bi 1 i ty/redis tri buti  on  capability  is  to  compare  the  gain 
in  service  to  be  achieved  if  the  current  inventory  levels  were 
utilized  in  conjunction  with  the  new  concept.  Using  MISR  tapes 
and  NSC's  Master  Servmart  file,  one  can  empirically  measure  the 
increase  in  service,  by  item  and  by  location,  that  results  if  the 
area-wide  vi s i bi 1 i ty/redi s tri buti on  concept  were  applied  to  the 
inventory  levels  now  present.  The  measure  of  service  used  here 
is  the  fraction  of  items  which  are  not  in  an  NIS  condition.  Such 
a comparison  is  shown  in  Table  1-3  where  one  notes  that  at  the 
North  Island  Naval  Air  Station,  for  example,  89%  of  the  retail-- 
managed  items  which  had  demand  in  the  last  year  were  not  in  an 
NIS  condition  as  of  December  1973;  on  the  other  hand,  if  the  area- 
wide visibility /re distribution  capability  were  available,  the 
service  measure  would  increase  to  96%. 

The  remainder  of  the  report  is  organized  into  seven 
additional  sections,  addressing  the  detailed  assumptions  used 
and  presenting  the  detailed  findings.  The  key  sections  are 
.Section  2,  dealing  with  detai’-ed  descriptions  of  the  scenarios 
and  Section  7,  providing  detailed  cost  estimates,  by  account 
and  by  support  echelon,  aggregated  in  a variety  of  ways.  In 


TABLE  1-3 

THE  IMPACT  OF  AREA-WIDE  ASSET  VISIBILITY  AMD  REDISTRIBUTION 
ON  SERVICE  LEVELS  IE  PRESENT  INVENTORY  LEVELS  RETAINE D 

Service  Level  With 
Current  , Area-Wide  ? 

r • i i I »»•  _ ■ l • i • 


Location 

Current  . 
Service  Level 

Area-Wii 
Vi  si bi 1 

NSC-SD 

78.8% 

89.8% 

DATC 

64.6% 

85.0% 

NS  LB  * 

90.6% 

96.6% 

NARF 

90.6% 

95.5% 

NAS-NI 

89.0% 

96.0% 

NAS-MIR 

78.4% 

88.2% 

PWC 

86.3% 

97.4% 

HOSP 

100.0% 

100.0% 

Servmart 

NSC-SD  Naval  Station 

90.4% 

98.3% 

Servmart 

NSC-SD 

72.2% 

98.1% 

Servmart 

NAB 

'79 . 8% 

. 99.0% 

Servmart 

NAS-NI 

81 .3% 

98.5% 

Servmart 

Long  Beach  Annex 

89.7% 

98.6% 

Servmart 

Imperial  Beach 

81.2% 

97.4% 

-Servma  rt 

Pt.  Loma 

85.9% 

98.4% 

Scrvw.a  rt 

Miramar  Main 

89.0% 

99.0% 

Servmart 

Miramar  Auto 

87.5% 

93.8% 

Servmart 

NTC 

81 .2% 

98.0% 

Servmart 

NELC 

82.4% 

96.8% 

The  measure  of  service  shown  is  the  fraction  of  items  which 
are  not  MIS.  Items  with  zero  demand  are  excluded  from  the 
calculation. 

With  area-wide  visibility,  an  item  is  NIS  if  and  only  if  it 
is  NIS  at  every  location  in  the  area. 


addition,  there  are  five  technical  appendices  dealing  with  the 
mathematics  and  modeling  used  for  inventory  calculations,  demand 
coefficient  of  variation  calculations,  lead  times,  etc.,  as  well 
as  a simulation  model  useful  in  gaining  insight  into  the  complex 
interactions  between  DSA/GSA,  NSC,  and  the  acti vi ties/Servmarts . 


2.1  Range  Of  Stock  At  NSC 


In  the  total  Push  and  the  Local  Push/Exoanded  Ranqe  systems, 
the  range  of  stock  at  the  Area  Naval  Support  Center  includes  all 
items  currently  carried  at  NSC,  the  11  Servmarts,  and  the  7 major 
activities.  In  the  Local  Push/Current  Range  system,  the  range 
is  identical  to  the  current  range  at  NSC. 


2.2  Range  of  Stock  at  Activities  and  Servmarts 

In  each  of  the  alternative  push  systems,  the  range  of 
stock  at  the  activities  and  Servmarts  is  identical  to  that  in 


the  current  system. 


2.3  TrunSSiTi  fjmcnt  0 f ndtci  ; a~i  T i i t u u g 1 1 u 3 r / 5 3 A 

In  the  Total  Push  system,  it  is  assumed  that  material  currently 

f 

stocked  at  DSA/GSA  depots  will  be  transshipped  through  those 
depots  rather  than  shipped  directly  to  San  Diego  from  the  vendors. 

To  ship  directly  from  the  vendors  to  NSC  would  most  likely  result 
in  increased  transportati on  costs  due  to  smaller  quantities. 

However,  for  certain  items  which  are  manufactured  near  San  Diego 
or  which  are  sent  in  large  quantities  to  San  Diego,  direct  ship- 
ment might  well  result  in  lower  transportation  and  handling  costs. 

Hence,  the  assumption  that  all  material  is  transshipped  through 
DSA/GSA  may  be  viewed  as  conservative  in  the  sense  that  the 


total  savings  of  the  Total  Push  system  will  be  underestimated. 


2 . 4 DSA/6SA  Transportation  Costs 


For  each  of  the  alternative  nush  systems,  it  is  assumed 
that  the  DSA/GSA  transportation  costs  are  the  same  as  the 
current  costs,  based  on  assumptions  of  an  equivalent  amount 
of  material  being  shipped  to  th''  San  Diego  area  with  equivalent 
cost  rates.  It  is  felt  that  these  assumptions  result  in  an 


over-estimate  for  the  alternative  transportati on  costs  for  the 
following  reasons: 

1.  In  the  Total  Push  system,  it  is  likely  that  some 

transportation  costs  could  be  avoided  by  direct  ship- 


ment from  vendors  to  NSC,  especially  from  vendors  in 
close  proximity  to  San  Diego. 


in  shipment  size  for  material  shipped  to  NSC.  This 
may  result  in  fewer  costly  parcel  post  shipments 
as  well  as  more  advantageous  common  carrier  rates. 


3.  In  the  Total  Push  and  the  Local  Push/Expanded  Range 


systems,  certain  items  which  were  shipped  directly  to 
activities  and  Servmarts  in  the  current  system  are  now 


shipped  to  NSC,  perhaps  facilitating  more  economic 


transportation  rates 


Lead  times,  transit  times,  and  service  levels  are  computed 
based  on  assumptions  of  standard  priority  requisitioning. 


2.6  Area-Wide  Service  Level 


In  each  of  the  three  alternative  push  systems,  the 
Area  Naval  Support  Center  has  area-wide  asset  visibility,  as  well 
as  rapid  communication  with  each  of  the  Servmarts  and  major  activi- 
ties. Consequently , if  a customer  demands  an  item  which  is  not-in- 
stock  (NIS)  at  a particular  activity  but  which  is  in-stock  at 
another  location  in  the  area,  the  requisition  may  be  satisfied  from 
that  other  location.  Hence,  the  same  area-wide  inventory  as 
currently  can  result  in  an  increased  level  of  service.  Alternatively, 
the  same  level  of  service  may  be  achieved  with  a lower  inventory. 

In  the  alternative  push  systems,  an  area-wide  service  level 
is  defined  in  terms  of  the  availability  of  stock  somewhere  in  the 
San  Pi  ego  a^ea.  Ip  'ipftinn  a.  t h r>  area- wide  service  level  is 
compared  to  the  current  individual  activity  service  levels,  assum- 
ing the  same  inventory  values  on-hand.  In  Section  6.1,  inventory 
savings  are  computed  assuming  that  the  area-wide  service  level  in  the 
the  push  system  is  constrained  to  equal  the  current  activity  service 
level s . 

2 . 7 Analysis  by  VA 0 Category 

There  are  approximately  77,000  different  9 cog  line 
items  carried  either  at  main  supply,  the  Servrnarts,  or  activities. 
Associated  with  each  of  these  line  items  are  various  statistics, 
such  as  mean  demand,  standard  deviation  of  demand,  average  on-hand 
inventory,  service  level,  etc.  It  would  be  infeasible  to  perform 
iseparate  analysis  for  each  of  these  line  items.  Fortunately,  those  items  can 


be  categorized  into  groups  that  share  common  characteristics. 

★ 

Main  supply  uses  VOSL  rules  for  making  its  reordering  de- 
cisions. These  rules  group  all  items  into  ten  VAD  (value  of 
annual  demand)  categories,  and  all  items  within  a VAD  category 
.have  the  same  reorder  quantity  in  months  supply.  The  items  at 
main  supply  are  allocated  to  these  categories  on  the  basis  of 
their  VAD:  unit  price  times  twelve  months  demand.  Table  2-1 
gives  the  dollar  ranges  of  each  VAD  category,  and  these  ranges 
vary  for  different  cogs.  For  example,  VAD  category  0 corresponds 

v 

to  the  range  $.01  - $35.43  for  cogs  9Z  and  9N,  corresponds  to 
the  range  $.01  - $72.95  for  9L,  corresponds  to  the  range 
$.01  - $109.61  for  9G,  etc.  Table  2-1  also  gives  the  reorder 
quantity  in  months  sunolv  for  each  VAD  category.  For  example, 
the  reorder  quantity  is  1.0  months  for  all  items  in  VAD  category 
A,  1.5  months  for  VAD  category  B,  2.0  months  for  VAD  category 
C,  etc. 

In  addition  to  the  classification  by  VAD  category,  items 
were  also  classified  in  our  analysis  into  three  types:  items 

carried  only  at  main  supply;  items  carried  both  at  main  supply 


and  at  least  one  activity  and/or  Servmart;  and  items  not  carried 
at  main  supply.  Certain  average  statistics  were  estimated  for 
each  VAD  category  and  type  of  item.  When  computing  the  average 
on-hand  inventory  in  the  San  Diego  area  (see  Section  6.1  and 
Appendix  B),  our  approach  was  to  compute  this  inventory  for  a 
typical  item  within  each  VAD  category  and  type  classification, 
and  this  typical  item  would  have  the  average  statistics  for  all 
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TA3LE  2-1  - DEFINITIONS  OF  VAO  CATEGORIES  AT  MAIN  SUPPLY  FCR  9 COG  ITEMS 
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SOURCE:  These  VAD  ranges  for  each  type  of  Item  were  computed  by  FMS(  on  their  Mechanlcsburg  computer.  These  date  were  then  forwarded 
to  NSC-SD  In  February  1974. 
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items  within  that  classification.  Table  B-l  in  Appendix  B illus- 
trates this  approach.  The  two  left-hand  columns  in  this  table 
provide  the  VAD  category  and  type  classification,  while  the  re- 
maining columns  give  the  statistics  for  that  classification.  After 
the  average  on-hand  inventories  for  each  VAD  category  and  type 
were  computed,  then  these  values  are  summed  to  obtain  the  total 
.on-hand  inventory  for  each  alternative  system. 

Note  that  the  VAD  category  classification  always  refers  to 
the  classification  used  at  main  supply.  For  an  item  not  carried 
at  main  supply,  a VAD  category  was  assigned  to  that  item  in  the 
following  way:  the  total  area-wide  (over  all  activities  and 
Servmarts  carrying  that  item)  value  of  annual  demand  was  computed, 
and  then  Table  2-1  was  used  to  assign  the  appropriate  category 
based  upun  liie  area-wide  VAD  for  that  item. 

2 . 8 Ordering  Rules 

This  section  discusses  the  ordering  rules  for  the 
alternative  inventory  systems:  Current  Pull;  Total  Push;  Local 
Push/Expanded  Range;  and  Local  Push/Current  Range.  These  rules 
are  summarized  in  Table  2-2. 

I 

2.8.1  Current.  Pull  System 

In  the  current  system,  there  are  four  broad 
classes  of  items  in  .the  San  Diego  area:  (la)  items  sent  from 
DSA/GSA  depots  to  main  supply;  (lb)  items  sent  from  DSA/GSA  depots 
to  activities  and  Servmarts;  (2a)  items  sent  from  vendors  to  main 
supply;  and  (2b)  items  sent  from  vendors  to  activities  and  Servmarts. 
An  activity  or  Servmart  submits  a requisition  to  main  supply  for 
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those  items  carried  at  main  supply.  Thus,  the  current  system 
has  either  one  echelon,  two  echelons,  or  three  echelons,  depend- 
ing upon  the  item:  one  echelon  for  items  (2b)  sent  directly  to 
activities  and  Servmarts  from  vendors;  two  echelons  for  items 
(2a)  sent  to  activities  and  Servmarts  from  main  supply,  which 
in  turn  receives  supplies  from  vendors;  two  echelons  for  items 
(lb)  sent  to  activities  and  Servmarts  from  DSA/GSA  depots , which 
in  turn  orders  from  vendors;  and  three  echelons  for  items  (la) 

-sent  to  activities  and  Servmarts  from  main  supply,  which  in  turn 
• orders  from  DSA/GSA  depots,  which  in  turn  orders  from  vendors.  In  all  cases, 
"supplies  are  pulled  from  a higher  echelon  to  a lower  echelon  by  the  lower 
echelon  submitting  a requisition  to  the  higher  echelon.  In  all  cases,  a reorder 
point-reorder  quantity  model  (refer  to  Appendix  B.3)  is  used  by  the  echelon 
submitting  the  requisition.  These  ordering  rules  are  based  upon  the  para- 
meters (RP..,  Q.-)  which  may  vary  for  different  items  at  different  facilities: 

■ J * J 

■whenever  the  available  inventory  (on-hand  plus  on-order)  for  item  i at 
facility  j falls  to  the  reorder  point  RP..,  then  Q..  months'  supply  of 
item  i is  ordered  from  the  appropriate  supply  point. 


2.8.2  Total  Push  System 


In  the  Total  Push  system,  the  inventory  manager 
( I M ) knows  the  total  area-wide  stock  in  San  Diego  (including  stock 
at  main  supply,  Servmarts,  and  activities)  and  pushes  stock  to 
San  Diego  when  needed.  Table  2-2  indicates  that  for  the  Total 
Push  system,  there  are  two  classes  of  items:  (1)  items  sent  from 

••-•vendors,  transshipped  at  DSA/GSA  depots,  and  then  sent  to  main 
supply;  and  (2)  items  sent  from  vendors  directly  to  main  supply. 


In  this  system,  activities  and  Servmarts  receive  all  their 
supplies  from  main  supply.  No  stock  is  warehoused  at  DSA/GSA. 

First,  consider  the  ordering  rules  for  resupplying  main 
supply  with  items  coming  directly  from  vendors.  These  items  are 
the  same  as  the  ones  that  are  currently  being  received  directly 
from  vendors  (types  2. a and  2.b  of  Current  Pull).  The  IM  sends 
a requisition  to  a vendor  whenever  the  area-wide  stock  at  San 
Diego  reaches  its  reorder  point,  and  the  reorder  quantity  is  the 
same  as  in  the  current  system.  In  other  words,  the  reorder  point- 
reorder  quantity  model  is  still  being  used  for  items  coming  directly 
from  vendors,  although  the  reorder  point  may  be  different;  however, 
these  rules  are  applied  to  the  area-wide  stock  in  San  Diego,  rather 
than  just  to  the  main  supply  stock  as  in  the  current  system.  This 
area-wide  visibility  will  result  in  savings  in  safety  stock  re- 
quirements in  San  Diego,  due  to  the  reduction  in  variance  of  lead 
time  demand. 

Next,  consider  the  reordering  rules  for  resupplying  main 
supply  with  items  being  transshipped  at  DSA/GSA  depots.  These 
items  are  the  same  as  the  ones  currently  being  sent  from  DSA/GSA 
depots  (types  l.a  and  l.b  of  Current  Pull).  In  the  current  system, 
the  DSA/CSA  depots  represent  another  echelon  of  inventory  with  its 
own  reordering  rules.  In  the  Total  Push  System,  it  is  assumed 
that  vendors  continue  to  send  their  shipments  of  these  items  to 
DSA/GSA  depots  in  the  same  quantities;  but  when  these  shipments 

reach  a depot,  they  are  not  entered  into  stock,  but  arc  immediately 

# 

divided  (using  the  latest  demand  data)  and  sent  to  the  various 
NSC's.  Thus,  all  NSC's  in  the  nation  are  resupplied  at  the  same 


time,  and  the  stock  which  was  formerly  at  the  DSA/GSA  echelon  is 
now  prepositioned  at  the  NSC's.  Because  all  NSC's  in  the  nation 
are  resupplied  at  the  same  time,  it  is  necessary  to  use  a group 
reordering  rule  called  the  base  stock  system  (refer  to  Appendix 
B.  2) . A base  stock  level  BSL.  . is  specified  for  the  i item 

* J 

~fc  h 

at  the  j NSC.  At  the  beginning  of  each  day  (or  at  the  begin- 
ning of  any  review  period),  the  available  inventory  of  an  item 
-at  an  NSC  is  subtracted  from  its  base  stock  level:  the  difference 

is  "the  amount  to  be  ordered".  Whenever  the  sum  of  "the  amounts 
to  be  ordered"  for  an  item  over  all  NSC's  equals  a prespecified 
order  quantity,  then  a shipment  in  that  quantity  is  ordered  from 
an  appropriate  commercial  vendor.  This  approach  has  the  following 
advantagous  features: 

a)  The  order  quantity  for  each  item  purchased  from  vendors 
can  be  made  to  be  the  same  as  in  the  current  system.  This  implies 
that  the  purchasing  cost  (with  respect  to  quantity  discounts)  is 
the  same  as  in  the  current  system.  This  also  implies  that  the 
average  order  quantity  sent  to  main  supply  in  San  Diego  is  the 
current  DSA/GSA  order  quantity  in  months'  supply. 

b)  Because  shipments  are  made  in  the  same  quantities  be- 
tween vendors  and  DSA/GSA  depots,  the  transportation,  packing, 
and  handling  costs  between  these  points  are  the  same  as  in  the 
current  system. 

c)  No  inventory  holding  costs  are  incurred  at  DSA/GSA,  as 
•stock  is  allocated  and  shipped  to  the  NSC's  as  soon  as  it  reaches 
DSA/GSA  from  the  vendors. 


_______ 
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d)  When  shipments  are  divided  for  further  distribution  at 
a DSA/GSA  depot,  the  latest  demand  data  from  the  NSC's  are  used 
to  make  this  allocation.  This  procedure  minimizes  safety  stock 
requirements  at  the  NSC's. 

Next,  consider  the  ordering  rules  for  resupplying  the  activ- 
ities and  Servmarts.  In  the  Total  Push  system,  NSC  has  detailed 
visibility  of  the  asset  positions  at  these,  facilities  and  pushes 
stock  from  main  supply  to  these  facilities  when  needed.  Because  of 
its  area-wide  visibility,  it  is  both  feasible  and  desirable  for 
NSC  to  use  a -group  reordering  rule  when  sending  out  supplies. 

^Again,  this  group  reordering  rule  is  the  base  stock  system.  In 
other  words,  supplies  for  an  item  are  sent  simultaneously  to  all 
Servmarts  and  activities,  as  opposed  to  having  an  individual  rule 
in  v.’hich  each  activity  would  be  resupplied  independently  of  other 
activities.  The  advantages  to  having  a group  rule  are:  it  mini- 

mizes handling  costs  at  main  supply;  and  it  facilitates  a ration- 
ing scheme  in  which  any  shortages  can  be  spread  evenly  over  all 
activities  and  Servmarts.  We  assume  that  the  reorder  quantity 
(in  months'  supply)  for  any  item  is  the  weighted  average  of  the 
individual  order  quantities  currently  being  employed  by  the  various 
activities  and  Servmarts.  In  summary,  the  following  are  the  dif- 
ferences between  the  Current  Pull  and  Total  Push  systems  with 
regard  to  resupplying  the  Servmarts  and  activities: 

a)  In  the  Total  Push  system,  all  shipments  to  Servmarts  and 
-activities  come  from  main  supply;  however,  some  shipments  come 
from  DSA/GSA  and  vendors  in  the  case  of  Current  Pull. 
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b)  In  the  Total  Push  system,  the  shipments  are  pushed  to 
Servmarts  and  activities,  while  they  are  pulled  in  the  current 
system.  Having  a push  system  minimizes  the  lead  time  between 
main  supply  and  the  destination  facilities. 

c)  In  the  Total  Push  system,  a group  reordering  rule  is 
used,  so  that  all  activities  and  Servmarts  are  resupplied  at  the 
same  time.  However,  individual  rules  are  used  iri  the  current  system. 

2.8.3  Local  Pu  s h/ Expa  nded  Rcinge 

In  the  Local  Push/Expanded  Range  case,  DSA/GSA 
retains  t he  1 r current  warehousing  function.  The  Servmarts  and 
activities  are  resupplied  in  the  same  manner  as  in  the  Total 
Push  system;  however,  main  supply  pulls  stock  from  vendors  and 
OSA/GSA  Table  2-2  indicates  that  there  arc  two  broad  classes  or 
items  in  Local  Pusl./Expanded  Range:  (1)  items  ordered  by  NSC  from 

DSA/GSA  and  sent  to  main  supply;  and  (2)  items  ordered  by  NSC  from 
vendors  and  sent  to  main  supply.  No  items  arc  sent  directly  to 
activities  or  Servmarts  from  vendors  or  DSA/GSA;  thus,  activities 


and  Servmarts  receive  all  their  supplies  from  main  supply. 

Vie  will  discuss  only  the  ordering  rules  for  resupplying  main 
supply,  as  the  rules  for  activities  and  Servmarts  are  the  same 
as  in  Total  Push.  NSC,  in  this  case,  uses  the  reorder  point- 
reorder  quantity  model  for  both  classes  of  items  and  sends  a re- 
quisition either  to  DSA/GSA  or  to  a vendor  whenever  the  area-wide 
stock  at  San  Diego  reaches  its  reorder  point.  The  reorder  quan- 
tity is  specified  according  to  the  VOSL  rules  [9]  at  main  supply 
in  the  current  system.  There  are  two  important  differences  between 
this  system  and  the  Current  Pull  system  with  regard  to  reordering 


•av-T-v---..  » 


at  main  supply: 

a)  In  the  Local  Push/Expanded  Range  system,  the  reordering 
rules  refer  to  the  area-wide  stock,  while  the  rules  in  Current 
Puil  only  refer  to  stock  at  main  supply.  Having  this  area-wide 
visibility  reduces  the  variance  of  lead  time  demand  and  hence 
safety  stock  requirements. 

b)  The  range  of  items  at  main  supply  in  Local  Push/Expanded 
Range  system  is  expanded  to  include  all  items  in  the  San  Diego 
.area,  including  items  only  stocked  at  activities  and  Servmarts  in 
the  current  system. 

2.8.4  Local  Push/ Current  Range 

Table  2-2  indicates  that  there  are  four  classes 


r»  f 1 f .1  m r i n t hrt  I nr  3 1 D 1 1 r L / f n v<  n r t D r»  n n r r f nm 


( 1 a \ T f om  r n v'rl  n v*  n rl 


by  NSC  from  DSA/GSA  and  sent  directly  to  main  supply;  (lb)  Items 
ordered  by  NSC  from  DSA/GSA  and  sent  directly  to  activities 
and  Servmarts;  (2a)  Items  ordered  by  NSC  from  vendors  and  sent 
directly  to  main  supply;  and  (2b)  Items  ordered  by  NSC  from  vendors 
and  sent  directly  to  activities  and  Servmarts. 

First,  consider  the  ordering  rules  for  resupplying  main  supply 
item  classes  la  and  2a.  In  this  case,  NSC  uses  the  reorder 
point- reorder  quantity  model  and  sends  a requisition  either  to 
DSA/GSA  or  to  a vendor  whenever  the  area-wide  stock  at  San  Diego 
reaches  its  reorder  point.  Thus,  these  are  the  same  rules  that 
are  used  for  resupplying  main  supply  in  Local  Push/Expanded  Range. 

Next,  consider  the  ordering  rules  for  resupplying  activities 
and  Servmarts  with  items  coming  directly  from  vendors  and  DSA/GSA: 
item  classes  lb  and  2b.  In  this  case,  NSC  uses  a group  reorder- 


ing  rule  called  the  base  stock  system  (refer  to  Section  2.8.2  or 
Appendix  B.2).  The  order  quantity  is  determined  in  the  following 
way:  the  total  area-wide  value  of  annual  demand  for  an  item  (over 

all  activities  and  Servmarts)  is  computed  first;  the  corresponding 
VAD  category  at  main  supply  is  identified,  using  Table  2-1;  and 


the  current  main  supply  order  quantity  corresponding  to  that  VAD 
category  is  then  used.  Note  that  this  quantity  refers  to  the  total 


order  size  over  all  facilities.  However,  the  vendor  or  DSA/GSA 


depot  makes  separate  shipments  in  appropriate  amounts  directly  to 


the  various  activities  and  Servmarts,  without  storage  or  trans 


shipment  at  main  supply.  Nevertheless,  all  activities  and 


Servmarts  are  resupplied  simultaneously,  as  a consequence  of  the 


arouD  triaoer  in  the  base  stock  system 


And  finally,  consider  the  ordering  rules  for  resupplying 
activities  with  items  stocked  at  main  supply:  item  classes  la 


and  2a.  As  these  are  handled  in  exactly  the  same  way  that  is 
done  in  the  Total  Push  system,  refer  to  Section  2.8.2  for  a 


description  of  those  rules 


2 . 9 Variability  of  Demand 


In  most  cases,  our  data  tapes  were  incomplete,  and  we 


did  not  have  access  to  actual  standard  deviation  estimates  of 


the  demand  for  most  items  at  most  facilities.  Thus,  the  standard 


deviation  estimates  that  we  used  were  computed  with  a theoretical 
formula  based  upon  FAD  (frequency  of  annual  demand)  data,  which 
were  available  at  main  supply  and  at  all  major  activities;  however 
it  was  necessary  to  impute  the  FAD  for  items  at  Servmarts  (refer 
to  Section  E.2.3).  This  formula  was  based  upon  the  assumption 
that  customers  would  arrive  at  a facility  according  to  the  Poisson 


i a 


process  (i.e.,  the  arrivals  would  be  random  over  time)  and  that  the 

purchase  quantity  for  an  item  would  be  the  same  for  all  customers 

at  a particular  facility.  Let  FAD.,  be  the  frequency  of  annual 

• J 

demand  for  item  i at  facility  j (either  main  supply,  an  acti- 
vity, or  a Servmart),  and  let  AQD..  be  the  average  quarterly 


demand  for  item  i at  facility  j.  The  foregoing  assumptions 
imply  that  the  standard  deviation  of  quarterly  demand  for  item  i 


at  facility  j is  given  by 


AQD--  (4/FAD,.) 


and  the  coefficient  of  variations  (ratio  of  standard  deviation 
to  mean  demand ) is  given  by 


(4/FAD. .) 
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3.0  LEAD  TIMES  AND  TRANSIT  TIMES 

The  lead  time  is  defined  as  the  time  between  when  a facility  (main  supply, 

. 

Servmart,  or  activity)  reaches  its  reorder  point  for  an  item  and  when  the 
replenishment  order  arrives  and  is  in  stock.  The  transit  time  is  defined  as 
i;hat  portion  of  the  lead  time  which  is  initiated  by  the  transaction  at  the 
issuing  facility. 

Table  3-1  provides  the  estimated  lead  times  and  Table  3-2  provides  the 
estimated'transit  times  for  the  alternative  systems.  These  estimates  are 
given  both  in  months  and  in  years.  The  sources  for  these  estimates  are  in- 
dicated within  the  footnotes  to  these  tables.  Most  of  these  estimates  are 
based  upon  October  1974  samples  of:  issues  from  DSA  to  main  supply;  issues 

■from  main  supply  to  activities  and  Servmarts;  and  items  at  DSA.  Estimates 
for  the  standard  deviation  of  these  lead  times  are  given  in  Appendix  B.l, 
and  these  are  incorporated  into  the  service  and  inventory  level  analyses  in 
that  Appendix. 
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(figure  without  parentheses  in  months;  figure  with  parentheses  in  years) 
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4.0  SERVICE  LEVELS 

In  this  section,  we  compare  service  levels  using  the 
following  measure  of  service.  An  item  is  said  to  be  not-in- 
stock  (NIS)  if  the  on-hand  inventory  level  for  the  item  is 
zero.  Then  one  meaningful  definition  of  service  level  is  the 
fraction  of  items  which  are  not  NIS. 

In  each  of  the  three  alternative  Push  systems,  the  Area 
Naval  Support  Center  has  area-wide  asset  visibility,  as  well 
as  rapid  communication  with  each  of  the  Servmarts  and  major 
activities.  Consequently,  if  a customer  demands  an  item  which 
is  NIS  at  a particular  activity  but  which  is  in-stock  at  another 
activity,  the  requisition  may  be  filled  from  that  other  activity 
Hence,  the  same  area-wide  inventory  as  currently  can  result  in 
-an  increased  level  of  service.  Alternatively,  the  same  level 
of  service  may  be  achieved  with  a lower  inventory. 

In  the  alternative  Push  systems  we  define  an  item  at  an 
activity  to  be  MIS  if  and  only  if  it  is  NIS  at  every  location 
in  the  area  (in  keeping  with  the  above  discussion).  Using  MISR 
tapes  and  NSC's  Master  Servmart  File,  the  new  service  levels 
may  be  compared  with  the  current  service  level.  Such  a compari- 
son is  shown  in  Table  4-1,  where  we  have  empirically  measured 
service  levels  assuming  that  inventory  values,  by  item  and 
location,  are  the  same  in  the  current  system  as  with  area-wide 
visibility.  It  is  apparent  that  there  is  a significant  improve- 
ment in  service  resulting  from  area-wide  visibility.  This  is 
of  course  because  many  items  which  are  NIS  at  a particular 
activity  are  not  NIS  when  one  considers  area-wide  availability. 


Thus,  for  example,  the  current  service  level  at  NAS-NI  is 


89.0%,  whereas  area-wide  visibility  results  in  a new  service 


level  of  96.0%.  That  is,  96.0%  of  items  which  have  demand 


at  NAS-NI  are  available  either  at  NSC-SD,  at  least  one  of  the 


7 major  activities,  or  at  least  one  of  the  11  Servmarts 


However,  only  89.0%  are  actually  available  at  NAS-NI 


In  t . analysis  which  follows  in  subsequent  sections  of 
this  report,  we  shall  adopt  the  alternative  approach  of 
keeping  service  levels  constant  and  computing  the  resulting 
decrease  in  on-hand  inventory  levels.  For  this  purpose,  we 
shall  find  it  convenient  to  define  the  service  level  as  the 


fraction  of  demand  satisfied  without  a backlog.  See  Section 
6.1  and  Appendix  B.l  for  details. 


: 
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TABLE  4-1 


t 
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THE  IMPACT  OF  AREA-WIDE  ASSET  VISIBILITY  AMD  REDISTRIBUTION 
ON  SERVICE  LEVELS  IF  PRESENT  INVENTORY  LEVELS  RETAINED 


Location 


Current 
Service  Level 


-Service  Level  With 
Area-Wide  ? 
Visibility^ 


NSC-SD 

73.8% 

89.8% 

DATC 

64.6% 

85.0% 

NSLB 

90.6 % 

96.6% 

NARF 

■ • 

90.6% 

95.5% 

NAS-NI 

89.0% 

96.0% 

NAS-M1R 

78.4% 

88.2% 

PWC 

86.3% 

97.4% 

HOSP 

100.0% 

100.0% 

Servmart  NSC-SD  Naval  Station 

yu.4% 

yd.  s* 

Servmart  NSC-SD 

72.2% 

98.1% 

Servmart  NAB 

79.8% 

99.0% 

Servmart  NAS-NI 

81.3% 

98.5% 

Servmart  Long  Beach  Annex 

89.7% 

98.6% 

Servmart  Imperial  Beach 

81.2% 

97.4% 

Servmart  Pt.  Loma 

85.9% 

98.4% 

Servmart  Miramar  Main 

89.0% 

99.0% 

Servmart  Miramar  Auto 

87.5% 

93.8% 

'Servmart  NIC 

81  .2% 

98.0% 

Servmart  NELC 

-82.4% 

96.8% 

1.  The  measure  of  service  shown  is  the  fraction  of  items  which 
are  not  NIS.  Items  with  zero  demand  are  excluded  from  the 
calcul ati on. 

2.  With  area-wide  visibility,  an  item  is  NIS  if  and  only  if  it 
Is  NIS  at  every  location  in  the  area. 
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5.0  ISSUES,  RECEIPTS,  AND  DOLLAR  DEMAND 


Before  estimating  costs  for  each  of  the  alternative  systems,  it  is  neces- 
sary to  estimate  changes  in  the  flow  of  dollar  demand  and  transactions  (issues 
and  receipts).  These  estimates  are  given  in  Tables  5-1  and  5-2,  respectively. 
The  reader  is  referred  to  Appendix  A for  details  of  the  calculations. 

Table  5-1  shows  the  dollar  demand  flow  for  each  of  the  four  systems.  To 
-illustrate  the  table,  in  the  current  system,  the  seven  major  activities  place 
a total  annual  dollar  demand  of  $15,437  million  on  NSC  stock,  $6,341  million 
on  DSA/GSA  stock  and  $.196  million  on  the  vendors  or  a total  of  $21,974  million. 
In  the  total  push  and  local  push/expanded  range  systems,  NSC  will  carry  all 
items  demanded  by  activities,  so  that  the  entire  $21,974  million  demand  will 
be  placed  on  NSC  stock.  In  the  local  push/current  range  system,  the  range  at 
NSC  is  the  same  as  currently,  so  that  demands  by  the  activities  are  allocated 
as  currently.  The  analysis  of  Servmart  demand  in  analogous. 

Table  5-2  shows  flow  of  transactions  (issues  and  receipts)  in  each  of  the 
Tour  alternatives.  The  most  significant  changes  to  be  noted  are: 

1.  In  the  second  and  third  systems,  the  increased  range  at  NSC  results 
in  increased  issues  from  NSC  to  activities  and  Servmarts,  at  the  same 
time  eliminating  direct  issues  from  vendors  and  DSA/GSA  to  activities 

*and  Servmarts. 

2.  In  the  second  system,  issues  into  and  out  of  DSA/GSA  stock  are  elim- 
inated, as  shipments  are  made  directly  from  the  vendor  to  NSC,  trans- 
shipped through  PSA/GSA. 

3.  In  the  third  system,  receipts  at  NSC  are  increased  due  to  the  increased 
range  at  NSC.  Note  that  this  is  not  true  of  the  second  system  (total 
push)  since  the  economic  order  quantities  received  at  NSC  (now  directly 
from  the  vendor)  are  significantly  greater  than  in  the  current  system, 

•.  resulting  in  less  frequent  receipts  at  NSC. 


a 


? 


/» 

Dollar  Demand 

TABLE 
1 (millions 

5-1 

of  dollars 

per  year) 

Current 

Total 

Local  Push/ 

Local  Push/ 

Pull 

Push 

Expanded  Range 

Current  Range 

Vendor  to  DSA/GSA 

43.021 

0 

43.021 

43.021 

Vendor  to  NSC  thru  DSA/GSA 

0 

43.021 

0 

0 

Vendor  to  NSC  direct 

1.116 

1.330 

1.330 

1.116 

Vendor  to  Major  Activities 

.196 

0 

0 

.196 

Vendor  to  Servmarts 

.018 

0 

0 

.018 

DSA/GSA  to  NSC 

36.087 

0 

43.021 

36.087 

.DSA/GSA  to  Major  Activities 

6.341 

0 

0 

6.341 

DSA/GSA  to  Servmarts 

.593 

0 

0 

.593 

NSC  to  Major  Activities 

15.437 

21.974 

21.974 

15.437 

NSC  to  Servmarls 

7.428 

8.039 

8.039 

7.428 

NSC  to  direct  Customers 

14.338 

14.338 

14.338 

14.338 

1 1 


! 


0 

0 


TABLE  5-2 


Line  Items  Transacted  (thousands  per  year) 


Current 

Pull 

Total 

Push 

Local  Push/ 
Expanded  Ranqe 

Local  Push/ 
Current  Ranqe 

Vendor  to  NSC  thru  DSA/GSA 

0 

69.1 

0 

0 

•Vendor  to  NSC  direct 

4.3 

5.4 

5.4 

4.3 

Vendor  to  Major  Activities 

1.1 

0 

0 

1.2 

Vendor  to  Servmarts 

0.5 

0 

0 

.2 

DSA/GSA  to  NSC 

137.8 

0 

173.9 

137.8 

DSA/GSA  to  Major  Activities 

34.4 

0 

0 

38.2 

DSA/GSA  to  Servmarts 

15.7 

0 

0 

7.0 

NSC  to  Major  Activities 

69.2 

104.7 

104.7 

69.2 

NSC  to  Servmarts 

134.9 

151.1 

151.1 

1 .9 

NSC  to  direct  Customers 

436.0 

436.0 

436.0 

436.0 

Major  Activities  to  Customers 

618.3 

618.3 

618.3 

618.3 

Servmarts  to  Customers 

1363.4 

1363.4 

1363.4 

1363.4 

6.1 


6.0  INVENTORY  LEVELS 

6.1  On-Hand  Inventory  Levels 

When  estimating  inventory  levels,  it  is  convenient  tc  distinguish 
between  two  types  of  inventories:  on-hand  and  transit  inventories.  As  soon 

as  an  order  is  transacted  against  the  inventory  ledger  of  an  issuing  facility, 
these  supplies  are  classified  as  inventory  which  is  in  transit  from  the  issu- 
ing facility  to  the  receiving  facility.  Material  which  is  actively  present 
within  the  facility  shall  be  referred  to  as  on-hand  inventory.  A comparison 
of  average  on-hand  inventories  for  the  alternative  systems  will  be  made  in 
this  section,  while  the  comparison  of  transit  inventories  will  be  made  in 
Section  6.2. 

Table  6-1  provides  the  average  on-hand  inventories  for  the  Current  Pull, 
Total  Pusn,  ana  Local  Hush  systems,  in  this  chart,  it  is  not  necessary  to 
distinguish  between  Local  Push/Expanded  Range  and  Local  Push/Current  Range, 
as  both  of  these  alternatives  will  have  the  same  area-wide .inventory  in  San 
Diego,  although  the  distribution  of  this  inventory  among  main  supply,  activ- 
ities, and  Servmarts  will  be  different. 

Three  types  of  inventory  are  listed  for  each  system:  Pro-rated  DSA; 

-fro-rated  GSA;  and  Sari  Diego  Area-Wide.  The  Pro-rated  DSA  inventory  is  an 
estimate  of  the  peacetime  DSA  inventory  that  is  held  for  resupplying  San 
Diego.  Our  approach  for  estimating  this  amount  is  given  in  detail  in  the 
footnotes  to  Table  6-1,  and  is  based  upon  determining  the  proportion  of 
world-wide  DSA  sales  that  is  attributed  to  San  Diego.  The  Pro-rated  GSA 
inventory  is  an  estimate  of  the  GSA  inventory  that  is  held  for  resupplying 
-San  Diego.  Our  approach  for  estimating  this  inventory  is  also  given  in  the 


footnotes  to  Table  6-1,  and  it  is  also  based  upon  determining  the  proportion 
of  GSA  sales  that  can  be  attributed  to  San  Diego. 

Appendix  B discusses  our  methods  for  estimating  the  San  Diego  area-wide 
inventories  for  the  alternative  systems.  The  figure  listed  for  the  Current 
Pull  system,  $14,053  million,  is  the  actual  current  on-hand  inventory  in 
San  Diego.  However,  the  estimates  for  Total  Push  and  Local  Push  are  based 
upon  theoretical  models  of  the  operations  of  these  two  systems.  Appendix  B 
provides  the  formulas,  data,  and  derivations  for  these  theoretical  models. 

The  area-wide  service  levels  in  the  proposed  systems  were  constrained  to  be 
equal  to  the  activity  service  levels  in  the  current  system.  Basically,  our 
approach  was  the  following:  compute  theoretical  estimates  of  the  area-wide 

on-hand  inventory  for  the  Current  Pull,  Total  Push,  and  Local  Push  systems; 
■compute  the  ratio  of  Total  Push  to  Current  Pull  inventory,  and  apply  this 
ratio  to  the  actual  current  inventory  to  obtain  the  estimate  of  Total  Push 

inventory  given  in  Table  6-1;  and  compute  the  ratio  of  Local  Push  to 
Current  Pull  inventory,  arid  apply  this  ratio  to  the  actual  current 
inventory  to  obtain  the  estimate  of  Local  Push  inventory  given  in  Table  6-1. 
Refer  to  Appendix  B for  the  details  of  these  calculations.  Note  that  the 
estimate  of  San  Diego  inventory  is  much  larger  for  Total  Push  than  for  Current 
Pull  or  Local  Push,  because  a portion  of  the  inventory  which  hod  previously 
been  stored  at  DSA/GSA  has  been  prepositioned  at  San  Diego  in  this  alterna- 
tive. 

Of  the  current  $14,053  million  of  inventory  held  in  the  San  Diego  area, 
$8,493  million  is  held  at  the  major  activities  and  $.816  million  is  held  at 
the  Servmarts.  In  the  alternative  push  systems,  the  area-wide  visibility  of 
NSC  minimizes  the  importance  of  specifying  the  exact  distribution  of  the  San 
Diego  inventory.  For  the  purposes  of  theis  report  we  (somewhat  arbitrarily) 


assume  that  the  amount  held  at  the  Servmarts  and  major  activities  is  unchanged 
so  that  changes  in  San  Diego  on-hand  inventory  will  be  reflected  in  changes 


6.2  In-Transit  Inventory  Levels 


Jn-transit  inventory  is  defined  as  that  inventory  which  has  been 


released  for  shipment  from  one  activity  to  another  but  which  has  not  yet 


arrived  at  tiie  second  activity.  The  average  in-transit  inventory  level  may 
be  computed  by  multiplying  the  transit  time  by  the  dollar  value  of  demand. 

Table  6-2  shows  in-transit  inventory  calculations  for  each  of  the 
four  alternative  systems.  Thus,  for  example,  the  current  in-transit  inven- 


tory between  DSA/GSA  and  NSC  is  $1,913  million.  In  the  Total  Push  System 


the  portion  of  the  vendor-to  NSC  in-transit  inventory  which  is  under  DSA/GSA 
ownership  (i.e.,  the  portion  occurring  after  the  transshipment  operation  at 
DSA/GSA)  is  $1,721  million.  In  the  Local  Push/Expanded  Range  System,  the 
in-transit  inventory  between  DSA/GSA  and  NSC  is  $2,280  million.  Finally, 
in  the  Local  Push/Current  Range  system,  the  in-transit  inventory  is  identical 


to  the  current  system 


TABLE  6-2 


1 N -TRAMS IT  INVENTORY  LEVELS 


(millions  of  dollars) 


Local  Push/ 
Expanded 
Range 


Local  Push/ 
Current 
Range 


Total 

Push 


Current 
Pul  1 


Vendor  to  NS.C  thru 
DSA/GSA 


DSA/GSA  to  NSC 


DSA/GSA  to 

Major  Activities 


DSA/GSA  to 
Servmarts 


NSC  to 

Major  Activities 


NSC  to 

Servmarts 


Portion  under  DSA/GSA  ownership 


7,0  COST  ESTIMATES 

The  purpose  of  this  section  is  to  attach  cost  estimates 
to  the  changes  predicted  in  Sections  5 and  6.  These  estimates 
are  shown  in  Tables  7-1  through  7-9.  Tables  7-1,  7-2,  and  7-3 
compare  costs  of  the  current  system  with  the  Total  Push  system. 
Tables  7-4,  7-5,  and  7-6  do  likewise  for  the  Local  Push/Expanded 
Range  system,  and  Tables  7-7,  7-8,  and  7-9  deal  with  the  Local 
Push/Current  Range  system.  The  first  table  in  each  group  of 
three  summarizes  the  cost  estimates  by  type  of  cost  or  function 
(e.g.  inventory  holding  vs.  transportation,  etc.).  The  second 
table  in  each  group  gives  a more  ’etailed  breakdown  cf  these 
costs.  The  third  organizes  the  cost  estimates  according  to  the 
party  incurring  the  expenses. 

The  inventory  holding  costs  in  Tables  7-1  through  7-9  are 
obtained  by  applying  an  annual  holding  rate  of  21%  to  tlw 
average  dollar  value  of  inventory.  The  holding  rate  includes 
the  cost  of  capital,  obsolescence  and  a carrying  cost.  Thus, 
for  example,  the  current  DSA/GSA  on-hand  inventory  holding  cost 
(from  Table  7-1)  is  $6,778  million  per  year,  compared  to  $7,673 
million  in  the  total  Push  system.  However,  the  holding  cost  in 
the  latter  case  applies  to  inventory  owned  by  DSA/GSA  but  not 
stocked  at  a DSA/GSA  depot.  Referring  to  Table  7-2,  it  is  seen 
-that  $5,889  million  is  incurred  by  DSA/GSA  for  stock  on-hand  at 
NSC  and  the  Servmarts  and  $1,784  is  incurred  for  stock  on  hand 
at  the  7 major  activities.  (The  parenthetical  expressions  in 
Table  7-2  indicate  the  party  incurring  the  expense.)  The  same 
information  may  be  obtained  from  Table  7-3.  Note  from  Table  7-1 


7.2 


that  there  is  an  overall  $2,056  million  reduction  in  inventory 
holding  cost  due  to  the  area-wide  visibility  and  to  the  reduction 
of  lead  times.  There  is  likewise  a reduction  in  the  two  Local 
Push  systems  as  seen  in  Tables  7-4  and  7-7. 

The  in-transit  inventory  holding  costs  are  obtained  by 
applying  the  annual  holding  rate  of  21%  to  the  average  dollar 
value  of  in-transit  inventory  as  reported  in  Section  6.  The 
in-transit  inventory  holding  costs  in  ea«h  system  are  roughly 
comparable,  there  being  a slight  decrease  in  the  Total  Push  system 
(due  to  shorter  transit  times  for  material  arriving  at  NSC)  and 
a slight  increase  in  the  Local  Push/Expanded  Pvange  system  (due  to 
additional  transit  time  incurred  for  items  which  were  formerly 
not  stocked  at  NSC  and  must  now  be  brought  into  stock). 

The  current  transportation  costs  for  DSA/GSA  are  estimated 
to  be  $6,564  million  per  year.  For  each  of  the  alternative 
systems,  this  cost  is  estimated  to  be  unchanged,  based  on 
assumptions  of  an  equivalent  amount  of  material  being  shipped 
to  the  San  Diego  area  with  equivalent  cost  rates.  It  is  felt 
that  these  assumptions  re suit  in  an  over-estimate  for  the 
alternative  transportation  costs  for  the  following  reasons: 

1.  In  the  Total  Push  system,  it  is  likely  that  some 

material  will  be  shipped  direct  from  the  vendor  to  NSC 
rather  than  transshipped  through  DSA/GSA,  thus  avoiding 
double  transportation  costs.  It  is  not  possible  to 
estimate  the  fraction  of  material  which  would  be  shipped 

0 

direct. 
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2.  In  the  Total  Push  system,  there  will  be  an  increase 
in  shipment  size  for  material  shipped  to  NSC.  This 
may  result  in  fewer  costly  parcel  post  shipments  as 
well  a*--«ore  advantageous  common  carrier  rates. 

3.  In  the  Total  Push  and  the  Local  Push/Expanded  Range 
systems,  certain  items  which  were  shipped  directly  to 
activities  and  Servmarts  in  the  current  system  are 
now  shipped  to  NSC,  perhaps  facilitating  more  economic 
transportation  rates. 

The  NSC  local  transportation  costs  are  $.725  million  in 
the  current  system  and  are  increased  slightly  in  each  of  the 
alternative  systems.  This  increase  is  due  to  transportation 
rn «:  t <;  a <;  <;  nr  i a t.pd  with  the  increased  range  at  NSC  (in  the  second 
■and  third  systems)  and  to  transportation  costs  associated  with 
•material  redistribution  which  is  necessary  to  implement  the 
area-wide  service  level  concept. 

The  receiving  cost  estimates  include  the  following  cost 
accounts:  incoming  storage,  receipt  control,  receiving  operations, 

and  bin  operations.  The  DSA/GSA  receipt  costs  are  eliminated  in 
the  Total  Push  system  (see  Table  7-1)  since  material  is  no  longer 
received  into  stock  at  DSA/GSA  depots  (there  is,  however,  a 
transshipment  cost;  see  below).  The  NSC  receiving  costs  are 
increased  in  the  Total  Push  and  the  Local  Push/Expanded  Range 
systems  (see  Tables  7-1  and  7-4)  since  the  range  of  stock  at 
NSC  is  increased.  However,  in  the  Local  Push/Current-  Range 
system  (see  Table  7-7),  the  NSC  receiving  costs  (including  Servmart 
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costs)  are  decreased  slightly  because  of  a decrease  in  the 
receipt  frequency  of  material  sent  from  DSA/GSA  to  Servmarts. 

See  Table  7-9,  Part  1 1 - 4 » for  a more  detailed  cost  breakdown 
showing  this  decrease. 

The  issuing  cost  estimates  include  the  following  cost 
accounts:  requisition  processing,  packing,  bin  issue,  bulk 

issue,  and  shipping  (loading).  The  DSA/GSA  costs  are  eliminated 
in  the  Total  Push  system  and  are  reduced  in  the  other  two  Push 
systems  due  to  slight  reductions  in  the  frequency  of  shipment. 

The  NSC  issuing  costs  are  affected  by  two  factors:  the 

elimination  of  requisition  processing  cost  in  all  systems  other 
than  the  current,  and  the  increase  in  issues  due  to  the  increased 
range  in  the  Total  Push  and  the  Local  Push/Expanded  Range  systems. 
The  net  result  is  a slight  increase  in  issuing  costs  in  the 
Total  Push  and  the  Local  Push/Expanded  Range  systems  and  a 
slight  decrease  in  issuing  costs  in  the  Local  Push/Current 
Range  system. 

The  DSA/GSA  transshipment  handling  cost  is  DSA/GSA's  cost 
(excluding  transportation)  of  transshipping  material  from  the 
vendor  to  NSC  in  the  Total  Push  system.  As  discussed  in 
Appendix  C,  this  cost  is  based  upon  current  DSA/GSA  costs  for 
loading  and  unloading  of  material,  packing,  and  receipt  control. 

The  current  overhead  costs  are  based  on  the  following 
accounts:  care  of  material  in  storage,  rewarehousing,  preserva- 

tion and  packaging,  inventory,  training  storage,  storage  and 
warehouse  support,  labor  and  equipment  overhead,  package  and 
issue  support,  command,  management  engineering,  comptroller. 


civilian  manpower,  data  processing,  office  services,  mis- 
cellaneous administration,  communications,  security,  utilities, 
building  maintenance,  real  property  maintenance,  procurement 
of  pallets,  and  general  engineering  support.  Changes  in  over- 
head costs  at  a particular  location  are  computed  assuming  a 
fixed  ratio  of  overhead  costs  to  operating  costs  in  issuing, 
receiving,  transshipment  handling,  and  local  transportation. 

Current  land  and  building  costs  associated  with  the 
retail  supply  function  are  estimated  by  considering  a rental 
value  per  square  foot  of  space.  A division  is  made  between 
land  and  building  associated  with  retail  supply  operations  (such 
as  material  handling,  requisition  processing,  etc.)  and  land 
and  building  associated  with  the  storage  of  retail  inventory. 
CiiQiiyeS  in  upei d L i uns - 1 el  a Led  land  and  building  ousts  are 
estimated  assuming  a fixed  ratio  of  these  costs  to  operating 
costs  in  issuing  receiving,  transshipment  handling,  and 
local  transportation.  Changes  in  s to  rage- rel ated  land  and 
building  costs  are  estimated  assuming  a fixed  ratio  of  these 
costs  to  dollar  value  of  inventory. 
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TASLf  7-1 

SUVA  Ki  COHPIP.  ISO  N or  ANNUAL  BICUKR  I NO  SVSItK  COSTS  BT  FUNCTION  FOR  CURRENT  PULL  VS.  TOTAL  PUSH  SYSTEM1 

(In  support  of  Son  Diego's  area-wide  demand  for  currently 
retail  managed  inventory;  millions  of  dollars  per  year) 


Financial  Account 


Current  System 


Proposed  System 


1.  Inventory  Holding  Costs  (not  including  land  A building; 

of  -jnygniory  value) 


Hi* 

E t 

E i n 


a.  DSA/GSA 

6.776 

7.673 

( .895) 

b.  NSC  (including  Servmarts) 

1.167 

0 

1.167 

c.  Major  activities 

1.784 

0 

1.784 

Total  Inventory  Holding  Costs 

9.779 

7.673 

2.056 

2.  In-transit  Inventory  Holding  Costs  (@212£  of  Inventory  value) 

a)  DSA/GSA 

0 

.431 

( .431) 

b)  NSC  (including  ServmartsJ 

.426 

0 

.426 

c)  Major  aptlvitios 

.107 

0 

.107 

Total  In-transit  Inventory  Holding  Costs 

.533 

.431 

.102 

3.  Transportation  Costs 

a)  DSA/GSA 

6.564 

6.564 

0 

b)  NSC  (including  Servmarts) 

.725 

.886 

( .-Id  ) 

Total  Transportation  Costs 

7.289 

7.450 

( -HI  ) 

4.  Receipt  Costs  (includes  incoming  storage,  receipt  control, 
receiving  operations  & bin  operations) 

a)  DSA/GSA 

.295 

0 

.295 

b)  NSC  (including  Servnarts) 

.762 

.812 

( .050) 

c)  Major  activities 

.346 

.346 

0 

Total  Receipt  Costs 

1.403 

1.158 

.245 

5.  Issue  Costs  (includes  requisition  processing,  packing,  bin 
and  bulk  issues  and  loading) 

a)  OSA/GSA 

.593 

0 

.59  3 

b)  KSC  (including  Servmarts) 

1.155 

1 .245 

( .090  ) 

Total  Issue  Costs 

1.748 

1.245 

.503 

6.  Transshipment  Handling 

a)  DSA/CSA  (includes  receiving  operations,  receipt  control, 
packing  and  loading) 

0 

.499 

{ .499) 

7.  Overhead 

a)  DSA/GSA  (applied  to  receipt,  issue  and  transshipment  handling 
hand! ing  costs) 

1.166 

.655 

.511 

b)  NSC  (including  Srrvmarts;  applied  to  issue,  receipt  and 
transportation  costs) 

3.469 

3.864 

( .395  ) 

c)  Major  activities  (applied  to  receipt  costs) 

.454 

.454 

0 

Total  Overhead  Costs 

5.089 

4.973 

.116 

8.  land  and  Buildinq 

a)  DSA/GSA 

1.0G9 

.040 

1.049 

b)  NSC  (including  Servmarts) 

.389 

1.121 

( .732) 

t)  Major  activities 

Total  land  and  Building  Costs 

.296 
1.7  74 

.296 

1.457 

0 

.317 

GRAND  TOTAL 

27.565 

24.886 

■2.679 

The  proposed  wholesale  systcv  is  one  In  which  OSA/GSA  prepositions  Stock  at  an  Area  Naval  Support  Center  (perinps 
Main  Supply)  an  I at  the  Major  Activities.  Ihe  Area  haval  Support  Center  maintains  detailed  area  asset  visibility 
and  provides  uniform  service  to  activities;  tie  system  consists  of  full  vertical  management  support  where  inven- 
tory Is  pushed  both  ires  PSA/6SA  to  NSC  and  in  turn  from  NSC  to  the  Major  Activities.  The  range  of  items  carried 
at  the  h.ival  Support  Center  is  increased  from  the  current  NSC  range  to  include  all  items  carried  at  the  Servmarts 
and  major  activities. 

The  following  activities  are  included:  DA1C.  NSIB,  NARF , NAS-N1,  NAS-MIR,  FVC,  NIIOSP-SD. 


TABLE  7-2 


DETAIL  OF  ANNUM  RECURRING  SYSTEM  COSTS  BY  FUNCTION  FOR  CURRENT  PULL  VS.  TOTAL  PUSH  SYSTEM 


Current  System  Proposed  System  Savings 


Financial  Account 


Inventory  Holding  Costs  (not  including  land  A buildings 

@212  of  inventory  value) 

a.  P.elated  to  peacetime  assets  held  at  DSA/GSA  6.77 

b.  Related  to  peacetime  assets  at  NSC  and  11  Servmarts  1.16 

c.  Related  to  peacetime  assets  at  7 major  activities  - 1 .78 

Total  Inventory  Holding  Costs  9.72 

(Alternatively  this  translates  to  a one-time  reduction  in  inventory  of  S9.79M.) 


?.  In-transit  Inventory  Holding  Costs  (@212  of  inventory  value) 

a)  In-transit  from  DSA/GSA  to  NSC  (excluding  Servmarts) 

b)  In  -transit  from  DSA/GSA  to  Servmarts 

c)  In-transit  from  DSA/GSA  to  major  activities 

d)  In-transit  from  NSC  to  Servmarts 

e)  In-transit  from  NSC  to  major  activities 
Total  In-transit  Inventory  Holding  Costs 

(This  translates  to  a one-time  reduction  in  inventory  of  $.<9M.) 


).  Transportation  Costs 

a)  DSA/GSA  to  NSC  (excluding  Servmarts) 

VI  uon/  o^n  lu  ja  vhiui 

c)  DSA/CSA  to  major  activities 

d)  NSC  to  Servmarts 

e)  NSC  to  major  activities 

f)  NSC  to  other  customers 
Total  Transportation  Costs 


5.507  (D/G) 

.066  cr./s; 

.969  (D/G) 
.145  (NSC) 
.301  (NSC) 
.279  (NSC) 


Receipt  Costs  (includes  incoming  storage,  receipt  control 
receiving  operations,  bin  operations) 

a)  from  DSA/GSA  to  NSC  (excluding  Servmarts) 

b)  From  DSA/GSA  to  Servmarts 

c)  From  DSA/GSA  to  major  activities 

d)  From  NSC  to  Servmarts 

e)  Fror  NSC  to  major  activities 

f)  From  vendors  to  DSA/GSA 

g)  From  vendors  to  NSC  (excluding  Servmarts) 

h)  From  vendors  to  Servmarts 

1)  From  vendors  to  major  activities 
Total  Receipt  Costs 


Issue  Costs  (includes  requisition  processings  packing,  bin  and 
bulk  issues  and  loading) 

a)  From  DSA/GSA  to  NSC  (excluding  Servmarts) 

b)  From  DSA/CSA  to  Servmarts 

c)  from  DSA/GSA  to  major  activities 

d)  From  NSC  to  Servmarts 

c)  From  NSC  to  mjjor  activities 
f)  from  NSC  to  all  other  customers 
Total  Issue  Costs 


500  (0/G) 

017  (D/G) 
07G(0/G) 
236  (NSC) 
331  (NSC) 
BBB(NSC) 


illMHffl'  - . -■  ' 
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TABLE  7-2  (continued) 

7.8 

Financial  Account 

Current  System 

Proposed  System 

Savieqs 

Transshipment  Handling  (includes  receiving  operations,  receipt 
control,  packing  and  loading) 

0 

.499(D/G) 

( .499) 

Overhead  Costs 

a)  DSA/GSA  (applied  to  receipt,  issue,  A transshipment 
handling  costs) 

1.166 (D/G) 

.655 (D/G) 

.511 

b)  HSC  (including  Servmarts  and  applied  to  issue  receipt 
and  transportation  costs) 

3. 469  (USC) 

3. 86 4 (USC) 

( .395) 

c)  Major  a tivities  (applied  to  receipt  costs) 

.4  94  (ACT) 

.4  54  (ACT) 

0 

Total  Overhead  Costs 

5.089 

4.973 

.116 

l and  !>  Building 

a)  Storage-related  at  DSA/GSA  (applied  to  on-hand 

inventory) 

1.017 (D/G) 

0(D/G) 

1 .017 

b)  Operations-related  DSA/GSA  (applied  to  appropriate 

handling  costs) 

.072 (D/G) 

.04  0(D/C) 

.032 

c)  Storage-related  at  HSC  (including  Servmarts) 

.175  ( 1C) 

,883(NSC) 

( .708  ) 

d)  Operations-related  at  NSC 

.214  (USC) 

.238(USC) 

( .024) 

e)  Storage-related  at  major  activities 

.266  (ACT) 

.26  8 (ACT) 

0 

f)  Opei ations-relatcd  at  major  activities 

.026 (ACT) 

.028  (ACT) 

0 

Total  Land  and  Building  Costs 

1.774 

1.457 

.317 

GRAUD  TOTAL  of  Annual  Costs 

$27 . 565M 

$24.88 6K 

» 2.679M 

(Grand  Total  of  one-tine  Reduction  in  Inventory  of  $10.2BM) 


1 


Parent.'  tical  expression  indicates  party  charged  with  expense. 


TABLE  7-3 


7.9 


SUMMARY  OF  ANNUAL  RECURRING  COSTS 


CURRENT  PULL  VS.  TOTAL  PUSH 


(millions  of  dollars  per  year) 


Financial  Account 


Current 

System 


Proposed 

System 


0 


DSA/6SA  Costs 

L Inventory  Holding  Costs  (not  including  land  and  building) 


hand  ling  costs) 


Savings 

(current  less  proposed) 


a)  Related  to  peacetime  assets  held  at  DSA/GSA  depots 
(6*21£  of  inventory  value) 

6.776 

0 

6.778 

b)  Related  to  peacetime  assets  at  HSC  (including  11 
Servmarts) 

0 

5.889 

(5.889) 

c)  Related  to  peacetime  assets  at  7 Major  Activities 

0 

1 .784 

(1.784) 

Total  Inventory  Holding  Costs 

6.778 

7.673 

( .895) 

2 

Jri-transit  Inventory  Holdinq  Costs  (021%  of  inventory 

value) 

a)  In  transit  from  DSA/GSA  to  NSC  (excluding  Servmarts) 

0 

.361 

( .361) 

b)  In  transit  from  DSA/GSA  to  Servmarts 

0 

0 

0 

c)  In  transit  from  DSA/GSA  to  Major  Activities 

0 

0 

0 

d)  In  transit  from  NSC  to  Servmarts 

0 

.019 

( .019) 

e)  In  transit  from  NSC  to  Major  Activities 

0 

.051 

( .051) 

Total  In  Transit  Inventory  Holding  Costs 

0 

.431 

( .431  ) 

3. 

Transportation  Costs 

a)  DSA/GSA  to  NSC  (excluding  Servmarts) 

5.507 

6.564 

(1.057) 

b)  DSA/GSA  to  Servmarts 

.088 

0 

.088 

c)  DSA/GSA  to  Major  Activities 

.969 

0 

.969 

Total  Transportation  Costs 

6.564 

6.564 

0 

Receipt  Costs  (includes  incoming  storage,  receipt 
control,  receiving  operations  and  bin  operations; 
represents  receipts  from  vendors  into  DSA/GSA  stocks) 

.295 

- 

.295 

11  5 

Issue  Costs  (includes  requisition  processing,  packing, 
bin  and  bulk  issues  and  loading) 

a)  DSA/GSA  to  NSC  (excluding  Servmarts) 

.500 

- 

.500 

0 

b)  DSA/GSA  to  Servmarts 

.017 

- 

.017 

c)  DSA/GSA  to  Major  Activities 

.076 

• 

.076 

0 

Total  Issue  Costs 

.593 

- 

.593 

6. 

r 

Transshipment  Handling  (includes  receiving  operations, 
receipt  control,  packing  and  loading) 

0 

.499 

( .499) 

li  7. 

Overhead  (applied  to  receipt,  issue  and  transshipment 

1.166 

.655 

.511 

T 


TABLE  7-3  (continued) 


7.70 


Savings 


Proposed 

System 


Current 

System 


Financial  Account 


roposp' 


a)  Storage-related  (applied  to  on-hand  inventory 
at  DSA/GSA) 

b)  Operations-related  (applied  to  receipt,  issue 
and  transshipment  handling) 

Total  land  and  Building 


TOTAL  OF  FINANCIAL  ACCOUNTS  1 - 8 


II.  NSC  Costs  (including  11  Servmarts) 

I.  Inventory  Molding  Costs  (not  including  land  & building) 


a)  Related  to  peacetime  assets  held  at  NSC  and 
Servmarts  (o21%  of  inventory  value) 


2.  In-transit  Inventory  Holding  Costs  (021%  of  inventory 


a)  In  transit  from  DSA/GSA  to  NSC 

b)  In  transit  from  DSA/GSA  to  Servmarts 


c)  In  transit  from  NSC  to  Servmarts 


3.  Transportation  Costs 


a)  NSC  to  Servmarts 

b)  NSC  to  Major  Activities 

c)  NSC  to  other  customers 
Total  Transportation  Costs 


Receipt  Costs  (includes  incoming  storage,  receipt 
control,  receiving  operations,  and  bin  operations; 
represents  receipts  from  vendors  and  DSA/GSA  depots 
into  stock  at  NSC  and  Servmarts) 


a)  From  DSA/GSA  to  NSC 

b)  from  DSA/GSA  to  Servmarts 

c)  From  vendors  to  NSC 

d)  From  vendors  to  Servmarts 

e)  From  NSC  to  Servmarts 
Total  Receipt  Costs 

Issue  Costs  (includes  requisition  processing 
packing,  bin  and  bulk  issue  and  loading) 

a)  From  NSC  to  Servmarts 

b)  From  NSC  to  Major  Activities 

c)  From  NSC  to  all  other  customers 
Total  Issue  Costs 


1.155 


TABLE  7-3  (continued) 


7.1) 


Financial  Account 

Current 

System 

Proposed 

System 

Savings 

(current  less  proposed) 

6.  Overhead  Costs  (applied  to  issue,  receipt  and 
transportation  costs) 

3.469 

3.864 

(.395) 

7.  Land  and  Buildinq  Costs 

a)  Storage-related  (applied  to  on-hand  inventory 
at  NSC  and  Seronarts) 

.175 

.883 

(.708) 

b)  Opera ticns-re’jted  (applied  to  receipt,  issue 
and  transportation) 

.214 

.238 

■L°lll 

Total  Land  end  Building  Costs 

.389 

1.121 

(.732) 

TOTAL  OF  ACCOUNTS  1 - 7 
Major  Activity  Costs 

8.093 

7.928 

.165 

1.  Inventory  Holding  Costs  (not  including  land  and 
building) 

a)  Related  to  peacetime  assets  at  7 Major  Activities 

1.784 

0 

1 .784 

2.  In-transit  Inventory  Holdinq  Costs  (@21t  of 
inventory  value) 

a)  In  transit  from  OSA/GSA  to  Major  Activities 

.071 

0 

.071 

b)  In  transit  from  NSC  to  Major  Activities 

.036 

0 

.036 

Tfisl  i !!-•-*  : L C»ji 

.10/ 

0 

.107 

3.  Receipt  Costs  (including  storage,  receipt  control, 
receiving  operations  and  bin  operations;  represents 
receipts  from  vendor,  OSA/GSA  depots,  and  NSC  units 
stocked  at  the  Major  Activities 

a)  From  vendors 

.003 

0 

.003 

b)  From  OSA/GSA 

.102 

0 

.102 

c)  From  NSC 

.241 

.346 

Total  Receipt  Costs 

.346 

.346 

0 

A.  Overhead  Costs  (applied  to  Receipt  Costs) 

.454 

.454 

0 

5-  land  and  Building 

- 

a)  Storage-related  (applied  to  on-hand  inventory 
at  activities) 

.268 

.268 

0 

b)  Operat ions-related  (applied  to  receipt) 

.028 

.028 

0 

Total  Land  and  Building 

.296 

.296 

0 

TOTAL  Or  ACCOUNTS  1 - 5 

2.987 

1.096 

1.891 

6 RAN!)  TOTAL 

427.565 

$24,886 

$2,679 

TABLE  7-4 


SUMMARY  COMPARISON'  OF  ANNUAL  RECURRING  SYSTEM  COSTS  EV  FUNCTION  FOR  CUP.RRIT  PULL  VS.  LOCAI  PUSH/EXPANOE D RANGE  SYSiTM1 
(In  support  of  San  Diego's  area-wide  demand  for  currently-retail-managed  inventory;  millions  of  dollars  per  year) 


I financial  Account 

1.  Inventory  Holding  Costs  (not  including  land  and  building; 
of  inventory  value) 


Current  System 


Proposed  System 


Savings 


a)  DSA/GSA 

6.778 

6.778 

0 

b)  TTSC  (including  Servmarts) 

1.167 

2.273 

(1.106) 

c)  Major  activities 

■ ' 1.784 

0 

1.784 

Total  Inventory  Holding  Costs 

9.729 

9.051 

.678 

(Alternatively  this' translates  to  a one-time  reduction  in 
inventory  of  S3.23M) 


2.  In-transit  Inventory  Holding  Costs  (0215!  of  inventory 
values) 


a)  DSA/GSA 

0 

0 

0 

b)  NSC  (including  Servmarts) 

.426 

.549 

(.123) 

c)  Major  activities 

.107 

0 

.107 

Total  In-transit  Inventory  Holding  Costs 
Transportation  Costs 

.533 

.549 

(.016) 

a)  DSA/GSA 

6.564 

6.564 

0 

b)  NSC  (including  Servmarts) 

.725 

.886 

JLdiil 

Total  Transportation  Costs 

7.289 

7.450 

(.161) 

4.  P^djd^Costs  (includes  incoming  storage,  receipt 
control,  receiving  operations  and  bin  operations) 

a)  DSA/GSA 

b)  NSC  (including  Servmarts) 

c)  Major  Activities 
Total  Receipt  Costs 

5.  Issye  Costs  (iodides  requisition  processing,  packing. 
Fin  and  bulk  issues  and  loading) 

a)  DSA/GSA 

b)  NSC  (including  Servmarts ) 

* Total  Issue  Costs 


.295 

.295 

0 

.762 

.877 

(.115) 

.346 

.346 

0 

1.403 

1.518 

(.115) 

.593 

.575 

.018 

1.155 

1 .245 

(.090) 

1.748 

1.620 

(.072) 

In  contrast  to  the  Total  Push  system,  the  proposed  system  is  one  in  which  DSA/GSA  depot  stock  is  not  eliminated. 
The  area  Naval  Support  CEnter  requisitions  material  from  DSA/GSA.  local  management  of  inventory,  however,  is 
identical  to  that  in  the  Total  Push  system,  likewise,  the  range  of  items  carried  at  the  Naval  Support  Center 
includes  all  items  carried  at  the  Servinarts  and  Major  Activities. 


TABLE  7-4  (continued) 


Current  System  Proposed  System 


financial  Account 


6.  Overhead 

a)  DSA/GSA  (applied  to  receipt  and  issue  costs) 

b)  NSC  (including  Servnarts;  applied  to  issue, 
receipt  and  transportation  costs) 

c)  Major  Activities 


Total  Overhead  Costs 


a)  DSA/GSA 

b)  NSC  (including  ServRiarts) 

c)  K;  j ..;■■■  Activities 

Total  'and  and  Building  Costs 


GRAND  TOTAL 


TABLE  7-5 


DETAIL  OF  ANNUAL  RECURRING  SYSTEM  COSTS  BY  FUNCTION  TOR  CURRENT  PULL  VS.  LOCAL  PUSH/f XRANDED  RANGE  SYSTEM 


(millions  of  dollars  per  year) 


Savings 


Curren 


Financial  Accoun 


Inventory  Holding  Costs  (not  including  land  and 
building;  021*  of  inventory  value) 

a)  Related  to  peacetime  assets  held  at  DSA/GSA 

b)  Related  to  peacetime  assets  at  NSC  and  11  Servmarts 

c)  Related  to  peacetime  assets  at  7 Major  Activities 
Total  Inventory  Holding  Costs 

(Alternatively  this  translates  to  a one-time  reduction 
in  inventory  of  $3.23M) 


2.  In-transit  Inventory  Holding  Costs  (021%  of  inventory  value) 

a)  In-transit  from  DSA/GSA  to  NSC  (excluding  Servmarts) 


d;  m-transit  non)  ush/usa  to  oervmarts 

c)  In-transit  from  DSA/GSA  to  Major  Activities 

d)  In-transit  from  NSC  to  Servmarts 

e)  In-transit  from  NSC  to  Major  Activities 

Total  In-transit  Inventory  Holding  Costs 

(This  translates  to  a one-time  increase  in  inventory  of 
%. 078M) 


3.  Transportation  Costs 


a)  DSA/GSA  to  tISC  (excluding  Servmarts) 

b)  DSA/GSA  to  Servmarts 

c)  DSA/GSA  to  Major  Activities 

d)  HSC  to  Servmarts 

e)  NSC  to  Major  Activities 

f)  NSC  to  other  custo.  -rs 
Total  Transportation  Costs 


Parenthetical  expression  indicates  party  charged  with  expense 


6.778 

(D/G) 

1.167 

(NSC) 

1.784 

(ACT) 

9.729 

.402 

(NSC) 

.007 

(NSC) 

.071 

(ACT) 

.017 

(NSC) 

.036 

(ACT) 

TA81E  7-5  (continued) 


Financial  Account 

Receipt  Costs  (includes  incoming  storage,  receipt  control, 
receiving  operations,  bin  operations) 

a)  Front  DSA/GSA  to  liSC  (excluding  Servmarts) 

b)  From  DSA/GSA  to  Servmarts 

c)  From  DSA/GSA  to  Major  Activities 

d)  From  NSC  to  Servmarts 

e)  From  NSC  to  Major  Activities 

f)  From  vendors  to  DSA/GSA 

g)  From  vendors  to  NSC  (excluding  Servmarts) 

b)  From  vendors  to  Servmarts 

i)  From  vendors  to  Major  Activities 
Total  Receipt  Costs 


Current  System 

Proposed  System 

Savings 

.548  (NSC) 

.660  (NSC) 

(.H2) 

.017  (NSC) 

0 

.017 

.102  (ACT) 

0 

.102 

.179  (NSC) 

.197  (NSC) 

(.018) 

.241  (ACT) 

.346  (ACT) 

(.105) 

.295  (D/G) 

.295  (0/G) 

0 

.017  (NSC) 

.020  (NSC) 

(.003) 

.001  (NSC) 

0 

.001 

.003  (ACT) 

0 

.003 

1.403 

1.518 

(.115) 

5-  Issue  Costs  (includes  requisition  processing,  packing, 
bin  and  bulk  issues  and  loading) 

a)  From  DSA/GSA  to  NSC  (excluding  Servmarts)  .500  (D/G)  .575  (D/G)  (.075) 

b)  From  DSA/GSA  to  Servmarts  .017  (D/G)  0 .017 

c)  From  DSA/GSA  to  Major  Activities  .076  (D/G)  0 .0/6 

d)  From  NSC  to  Servmarts  • .236  (NSC)  .213  (NSC)  .023 

e)  From  NSC  to  Major  Activities  " .331  (NSC)  .444  (NSC)  (.113) 

f)  From  NSC  to  all  other  customers  .588  (NSC)  • .588  (NSC)  0 

Total  Issue  Costs  . 1.748  1.820  (-.072) 


6 . Overhead  Costs 

a)  DSA/GSA  (applied  to  receipt  and  issue  costs) 

b)  NSC  (including  Servmarts  applied  to  issue 
receipt  and  transportation  costs) 

c)  Major  Activities  (applied  to  receipt  costs) 
Total  Overhead  Costs 


7.  land  and  Building 

a)  Storage-related  at  DSA/GSA  (applied  to 
on-hand  inventory) 

b)  Operations-related  DSA/GSA  (applied  to 
appropriate  handling  costs) 

c)  Storage-related  at  NSC  (including  Servmarts) 

d)  Operations-related  at  NSC 

c)  Storage-related  at  Major  Activities 
f)  Operations-related  at  Major  Activities 

Total  Land  and  Building  Costs 


GRAND  TOTAL  OF  ANNUAL  COSTS 
* 1 " i mr  iTi  1 1 1 — mmi  ■■■■  * 


1.166  (D/G) 
3.469  (NSC) 

■454  (ACT) 
5.089 

1.017  (D/G) 

.072  (D/G) 

.175  (NSC) 

.214  (NSC) 

.268  (ACT) 
.028  (ACT) 

1.774 

J27.565M 


1.142  (D/G)  .024 

3.950  (NSC)  (.481) 

.454  (ACT)  0 

5.546  (.457) 

1.017  (D/G)  0 

.070  (D/G)  .002 

.073  (NSC)  .102 

.244  (NSC)  (.030) 

.268  (ACT)  0 

.028  (ACT)  0 

T.700  .074 

W-7.G34  (.069) 


TABLE  7-6 


7.16 


SUMMARY  OF  ANNUAL  RECURRING  COSTS 
CURRENT  PULL  VS.  LOCAL  PUSH/EXPAN'DCD  RANGE  SYSTFM 
(millions  of  dollars  per  year) 


Financial  Account 


Current 

System 


Proposed 

System 


Savings 
(current  less 


I.  DSA/GSA  Costs 

1.  Inventory  Holding  Costs  (not  including  land  and 


Inventory 

building) 


a)  Related  to  peacetime  assets  held  at  DSA/GSA 
depots  (021  of  inventory  value) 

Total  Inventory  Holding  Costs 

2.  In-transit  Inventory  Holding  Costs  (021%  of 
inventory  value) 

3.  Transportat ion 

a)  DSA/GSA  to  HSC  (excluding  Servmarts) 

b)  DSA/GSA  to  Servmarts 

c)  DSA/GSA  to  Major  Activities 
Total  Transportation 

• — • • * • . / ? - -i . . j — • ^ - a.  — _ 

“»  • l)»Q  V.V^3tJ  ^ IIIVIUUI.J  liiovming  ■ r - 

control,  receiving  operations  and  bin  operations; 
represents  receipts  from  vendors  into  DSA/GSA  stocks) 

5.  Issue  Costs  (includes  requisition  processing, 
packing,  bin  end  bulk  issues  and  loading) 

a)  DSA/GSA  to  NSC  (excluding  Servmarts) 

b)  DSA/GSA  to  Servmarts 

c)  DSA/GSA  to  Major  Activities 
Total  Issue  Costs 

6.  Overhead  (applied  to  receipt  and  issue  costs) 

7.  Land  and  Building 

a)  Storaqe-related  (applied  to  on-hand  inventory 

at  DSA/GSA) 

b)  Operations-related  (applied  to  receipt,  issue 
and  transshipment  handling) 

Total  Land  and  Building 

TOTAL  OF  FINANCIAL  ACCOUNTS  1 - 7 

II.  NSC  Costs  (including  T1  Servmarts) 

1 . Inventory  Holding  Costs  (not  including  land  and 
building) 

a)  Related  to  peacetime  assets  held  at  NSC  and 
Servmart  (0217  of  inventory  value) 

b)  Related  to  peacetime  assets  held  at  7 Major 
Activities 

Total  of  Inventory  Costs 


6.778 

6.778 

0 

0 

0 

0 

5.507 

6.564 

(1.057) 

.088 

0 

.088 

.969 

0 

.969 

6.564 

6.564 

0 

?<3S 

0 

.500 

‘ .575 

( .075) 

.017 

0 

.017 

.076 

0 

.076 

.593 

.575 

.018 

1.166 

1.142 

.024 

1.017 

1.017 

0 

.072 

.070 

.002 

1.089 

1.087 

.002 

16.485 

16.441 

.044 

1.167 

.489 

.678 

0 

1.784 

(1.784) 

1.167 

2.273  * 

(1.106) 

TABLF  7-6  (continued) 


Proposed  Savings 

System  (current  less  proposed) 


Current 


Financial  Accounts 


2.  • In-transit  Inventory  Holding  Costs  (@212  of  inventory 


a)  In  transit  from  DSA/GSA  to  NSC 

b)  In  transit  from  DSA/GSA  to  Servmarts 

c)  In  transit  from  NSC  to  Servmarts 

d)  In  transit  from  NSC  to  Major  Activities 
Total  ln-transit  Inventory  Holding  Costs 


3-  Transportation  Costs 


a)  NSC  to  Servmarts 

b)  NSC  to  Major  Activities 

c)  NSC  to  other  customers 
Total  Transportation  Costs 


Receipt  Costs  (includes  incoming  storage,  receipt 
conffo) , receiving  operations,  and  bin  operations; 
represents  receipts  from  vendors  and  DSA/GSA  depots 
into  stock  at  NSC  and  Servmarts) 


a)  From  DSA/GSA  to  NSC 

b)  From  DSA/GSA  to  Servmarts 

c)  From  vendors  to  NSC 

d)  From  vendors  to  Servmarts 
c)  From  NSC  to  Servmarts 
Total  Receipt  Costs 

Issue  Costs  (includes  requisition  processing,  packing 
bin  "and  bulk  issue  and  loading) 

a)  From  NSC  to  Servmarts 

b)  From  NSC  to  Major  Activities 

c)  From  NSC  to  all  other  customers 
Total  Issue  Costs 

Overhead  Costs  (applied  to  issue,  receipt  and  trans- 
portation costs) 


7;  Land  and  Building  Costs 


a)  Storage-related  (applied  to  on-hand  inventory) 

b)  Operations-related  (applied  to  receipt,  issue 
and  transportation) 

Total  Land  and  Building 


TOTAL  OF  ACCOUNTS  1 - 7 


TABLE  7-6  (continued) 


Financial  Accounts 

III.  Major  Activity  Costs 

Inventory  Holding  Costs  (not  including  land  and 
building) 


Current 

System 


Proposed 

System 


a)  Related  to  peacetime  assets  at  7 Major  Activities 

1.784 

0 

1.784 

2.  In-trcnsit  Inventory  Holding  Costs  (@21£  of  inven- 
tory value) 

a)  In  transit  from  OSA/GSA  to  Major  Activities 

.071 

0 

.071 

b)  In  transit  from  (JSC  to  Major  Activities 

.036 

0 

.036 

Total  In-transit  Inventory  Holding  Costs 

.107 

0 

.107 

3.  Receipt  Costs  (includes  incoming  storage,  receipt 
control,  receiving  operations  and  bin  operations; 
represents  receipts  from  vendor,  OSA/GSA  depots, 
and  NSC) 

a)  From  vendors 

.003 

0 

.003 

b)  From  DSA/GSA 

.102 

0 

.102 

c)  From  NSC 

.241 

.346 

Lmi 

Total  Receipt  Costs 

.346 

.346 

0 

*.  Overbe*'*  rr,ct«  (applied  to  Receipt  Costs) 

.454 

.454 

0 

5.  Land  and  Building 

a)  Storage-related  (applied  to  on-hand  inventory 
at  Activities 

.268 

.268 

0 

b)  Operations-related  (applied  to  receipt) 

.028 

. .028 

0 

Total  Land  and  Building 

.296 

.296 

0 

TOTAL  OF  ACCOUNTS  1 - 5 

2.987 

1.096 

1.891 

GRAND  TOTAL 


$27.565M 


$ 2 7 . 6 3 4 M 


($.069) 


TABLE  7-7 


{in  support  of  San  Diego's  area-wide  demand  for  currently  retail 
managed  inventory;  millions  of  dollars  per  year) 


Proposed 

System 


Current 

System 


Financial  Account 


Savings 


1.  Inventory  Holding  Costs  (not  including  land  and  building 
- #21%  of  inventory  value) 

a)  OSA/GSA 

b)  HSC  (including  Servmarts) 

.c)  Major  Activities 

Total  Inventory  Holding  Costs 

t.  In-transit  Inventory  Holding  Costs  (P21%  of  inventory 
value) 

-a)  DSA/GSA 

;b)  MSC  (including  Servmarts) 

Total  In-transit  Inventory  Holding  Costs 

3.  Transportation  Costs 


-a)  DSA/GSA 

b)  DSC  (Including  SErvmarts) 

Total  Transportation  Costs 

4.  Receipt  Costs  (includes  incoming  storage,  receipt 
>'*--control , receiving  operations,  and  bin  operations) 

a)  DSA/GSA 

b)  NSC  (including  Servmarts) 

•c)  Major  Activities 

-Total  Receipt  Costs 

5. '  Issue  Costs  (Includes  requisition  processing,  packing 
' -.bin  and  bulk  Issues  and  loading) 

-a)  DSA/GSA 

b)  NSC  (Including  Servmarts) 

Total  Issue  Costs 


The  proposed  system  Is  identical  to  the  Local  Push/Expanded  Range  system  except  that  the  range  of  items  stocked 
at  the  Area  Naval  Support  Center  is  the  same  as  the  range-currently  at  NSC.  This  system  is  motivated  by  the 
fact  that  an  overwhelming  majority  of  the  times  not  stocked  at  NSC  are  demanded  only  at  one  activity  or  Servmart 


7. 


TABLE  7-7  (continued) 

• Financial  Account 

Current 

System 

Proposed 

System 

Savlnqs 

Overhead 

a)  DSA/GSA  (applied  to  receipt  and  Issue 
costs) 

1.166 

1.161 

.005 

b)  NSC  (including  Servmarts;  applied  to  issue,  receipt 
• and  transportation  costs) 

3.469 

3.410 

.059 

*)  Major  Activities  (applied  to  receipt  costs) 

.454 

• .460 

( .006) 

Total  Overhead  Costs 
Land  and  Building 

5.089 

5.031 

.058 

-a)  DSA/GSA 

1.089 

1.089 

0 

b)  NSC  (including  Servmarts) 

.389 

.283 

.106 

c)  Major  Activities 

.296 

.296 

0 

Total  Land  and  Building  Costs 

1.774 

1.668 

.106 

GRAND  TOTAL 

527.565M 

J26.678M 

S.887M 

TABLE  7-8 


7.21 


DETAIL  OF  ANNUAL  RECURRING  SYSTEM  COSTS  BY  FUNCTION  FOR  CURRENT  PULL  VS.  LOCAL  PUSH/CURRENT  RANGE  SYSTEM 

(nillions  of  dollars  per  year) 


f 


a 


III 


jfi 

6 

I 

I! 
C 


Financial  Account 

Current  System 

Proposed  System 

Savinqs 

Inventory  Holdinq  Costs  (not  including  land  and 
building;  @21»  of  inventory  value) 

a)  Related  to  peacetime  assets  held  at  DSA/GSA 

6.778(D/G) 

6 . 778(D/G) 

0 

b)  Related  to  peacetime  assets  at  NSC  and  11  Servnuirts 

1 . 1 6 7 ( NSC ) 

,489(NSC) 

.678 

c)  Related  to  peacetime  assets  at  7 Major  Activities 

1 .784(NSC) 

0 

Total  Inventovy  Holding  Costs 

(Alternatively  this  translates  to  a one-time  reduction 
in  inventory  of  53.23M) 

9.729 

9.051 

.678 

In-transit  Inventory  Holdinq  Costs  (921X  of  inventory  value) 
a)  !n-transit  from  DSA/GSA  to  NSC  (excluding  Servnuirts) 

.402 (NSC) 

.402(NSC) 

0 

b)  In-transit  from  DSA/GSA  to  Servmarts 

.007(NSC) 

.007(NSC) 

0 

. c)  In-transit  from  DSA/GSA  to  Major  Activities 

.071 (ACT) 

.071 (NSC) 

0 

d)  In-transit  from  NSC  to  Servmarts 

.01 7 ( NSC ) 

.01 7 (NSC) 

0 

e)  in -transit  from  K3C  u>  riajor  Activities 
Total  In-transit  Inventory  Holding  Costs 

•wuuvn . • , 

nie/ucrl 

n 

.533 

.533 

0 

Transportation  Costs 

• * 

a)  DSA/GSA  to  NSC  (excluding  Servmarts) 

5.507(0/6) 

5.507(0/6) 

0 

b)  DSA/GSA  to  Servmarts 

,088(D/G) 

,088(0/G) 

0 

c)  DSA/GSA  to  Major  Activities 

.969(0/6) 

.969 (D/G) 

0 

d)  NSC  to  Servmarts 

,145(NSC) 

,149(NSC) 

(.004) 

e)  NSC  to  Major  Activities 

.301 (NSC) 

. 31 2(NSC) 

(.011) 

■f)  NSC  to  other  customers 

,279(NSC) 

. 286 (NSC) 

Lmi 

'-•Total  Transportation  Costs 

7.489 

7.311 

(.022) 

Receipt  Costs  (includes  incoming  storage,  receipt  control, 
. receiving  operations,  bin  operations) 

•a)  From  OSA/GSA  to  NSC  (excluding  Servmarts) 

.548(NSC) 

.548(NSC) 

0 

b)  From  OSA/GSA  to  Servmarts 

.017(NSC) 

.012 (NSC) 

.005 

c)  From  DSA/GSA  to  Major  Activities 

.102(ACT) 

,105(ACT) 

(.003) 

d)  From  NSC  to  Servmarts 

.179(NSC) 

. 1 79 (NSC) 

0 

e)  From  NSC  to  Major  Activities 

.241 (ACT) 

.241 (ACT) 

0 

f)  From  vendors  to  DSA/GSA 

.295(0/G) 

.295(D/G) 

0 

TABLE  7-8  (continued) 


. Financial  Account 
4.  (continued) 

g)  From  vendors  to  NSC  (excluding  Servmarts) 

h)  From  vendors  to  Servmarts 

1)  From  vendors  to  Major  Activities 
Total  Receipt  Costs 


Current  System  Proposed  System  Savings 


.017 (NSC ) 
.001 (NSC) 
,003(ACT) 
1^403 


.017(NSC) 
. OOO(NSC) 
. 004 (ACT ) 
1 .401 


. 6 
.001 
(.001) 
.002 


5.  Issue  Costs  (includes  requisition  processing,  packing, 
bin  and  bulk  issues  and  loading) 


a)  From  DSA/GSA  to  NSC  (excluding  Servmarts) 

.500(D/G) 

.500(D/G) 

0 

b)  Fro.a  OSA/GSA  to  Servmarts 

•017(D/G) 

.010(0/6) 

.007 

c)  From  DSA/GSA  to  Major  Activities 

.076 ( D/G) 

.079(D/G) 

(.003) 

d)  From  NSC  to  Servmarts 

.236(NSC) 

. 196(NSC) 

.040 

e)  From  NSC  to  Major  Activities 

.331 (NSC) 

. 31 0 (NSC ) 

.021 

f)  From  NSC  to  all  other  customers 

,588(NSC) 

. 588 ( NSC) 

0 

Total  Issue  Costs 

1.748 

1.683 

.065 

Overhead  Costs 

a)  OSA/GSA  (applied  to  receipt  and  issue  costs) 

b)  NSC  (Including  Servmarts  and  applied  to  Issue 
receipt  and  transportation  costs) 

c)  Major  Activities  (applied  to  receipt  costs) 
Total  Overhead  Costs 


1.166(0/G) 
3.469 (NSC) 

,454(ACT). 

5.089 


1.161(0/6) 

3.410(NSC) 

■ 460(ACT) 
5.031 


(.006) 
..  .058 


7.  Land  and  Building 

a)  Storage-related  at  DSA/GSA  (applied  to 
on-hand  inventory) 

b)  Operations-related  DSA/GSA  (applied  to 
appropriate  handling  costs) 

c)  Storage- re la ted  at  NSC  (including  Servmarts) 

d)  Operations-related  at  NSC 

--<)  Storage-related  at  Major  Activities 

f)  Operations-related  at  Major  Activities 
Total  Land  and  Building  Costs 


"GRAND  TOTAL  OF  ANNUAL  COSTS 
(Grand  Total  of  one-time  Reduction  in 
Inventory  of  J3.23M) 


T .017(0/6) 
.072(D/G) 

,175(NSC) 
.214 (NSC) 
.269 (ACT) 

,028( ACT) 
1.774 


1 .01 7 ( D/G) 
.072(D/G) 

.073(NSC) 
. 210(N5C) 
,268(ACT ) 

,028(ACT) 

1.668 


*$27.56SM  $26 . 678H 


S.887M 


TABLE  7-9 


SUMMARY  OF  ANNUAL  RECURRING  COSTS  FOR  CURRENT  PULL  VS.  LOCAL  PUSH/CURRENT  RANGE  SYSTEM 

(•11 lions  of  dollars  per  year) 


Savings 

current  less  proposed 


Proposed 

System 


Current 

System 


Financial  Account 


I.  DSA/GSA  Costs 

1.  Inventory  Holding  Costs  (not  including  land  and 
building) 

a)  Related  to  peacetime  assets  held  at  DSA/GSA  depots 
(021X  of  inventory  value) 

Total  Inventory  Holding  Costs 

2.  In-transit  Inventory  Holding  Costs  (921X  of  Inven- 
tory  value) 

3.  Transportation  Costs 

a)  OSA/GSA  to  NSC  (excluding  Servmarts) 

^ b)  DSA/GSA  to  Servmarts 

\ c)  DSA/GSA  to  Major  Activities 

' Total  Transportation  Costs 

a.  (included  incomino  storage,  receipt 

control,  receiving  operations  ana  bin  operatiuit*; 
represents  receipts  from  vendors  into  OSA/GSA  stocks) 

5.  Issue  Costs  (Includes  requisition  processing,  packing 


bln  and  bulk  issues  and  loading) 

a)  DSA/GSA  to  NSC  (excluding  Servmarts) 

b)  DSA/GSA  to  Servmarts 

c)  DSA/GSA  to  Major  Activities 
Total  Issue  Costs 

6.  Overhead  (applied  to  receipt  and  Issue  costs) 

7.  Land  and  Building 

a)  Storage-related  (applied  to  on-hand  inventory  at 
OSA/GSA) 

b)  Opera t ions- related  (applied  to  receipt.  Issue  and 
transshipment  handling) 

Total  Land  and  Building 


TOTAL  OF  FINANCIAL  ACCOUNTS  1 - 7 


II.  NSC  Costs  (Including  11  Servmarts) 

1.  Inventor/  Holding  Costs  (not  Including  land  and 
BuTTding', 

a)  Related  to  peacetime  assets  held  at  NSC  and 
Servmarts  (321X  of  inventory  value) 

b)  Related  to  peacetime  assets  held  at  7 Major 

Activities 


1 


TABLE  7-9  (continued) 


Inancial  Accent 


Z.  In-trans i t| Inventory  Hiding  Costs  (92 IS  of  inventory 
value) 


a)  In  transit  from  DSA/qfA  to  NSC 

b)  In  transit  from  DSA/G1A  to  Servmarts 

c)  In  transit  from  NSC  ten  Servmarts 

d)  In  transit  from  NSC  to  Major  Activities 

-•)  In  transit'  from  OSA/GSA  to  Major  Activities 
Total  In-^ransit  Inventory  Holding  Costs 
Transportation  Costs 

a)  NSC  to  Servmarts 

b)  NSC  to  Major  Activities 
| c)  NSC  to  other  customers 

Total  Transportation  Costs 


4.  Receipt  Costs  (includes  incoming  storage,  receipt 
control,  receiving  operations,  and  bin  operations; 
represents  receipts  from  vendors  and  OSA/GSA  depots 
into  stock  at  NSC  ana  servmarts) 


a)  From  OSA/GSA  to  NSC 

b)  From  OSA/GSA  to  Servmarts 

c)  From  vendors  to  NSC 

d)  From  vendors  to  Servmarts 
a)  From  NSC  to  Servmarts 
Total  Receipt  Costs 


5.  Issue  Costs  (includes  requisition  processing,  packing, 
bin  and  bulk  issue  and  loading) 


a)  From  NSC  to  Servmarts 
-b)  From  NSC  to  Major  Activities 

c)  From  NSC  to  all  other  customers 
Total  Issue  Costs 


-6.-  Overhead  Costs  (applied  to  issue,  receipt  and  trans- 
portation costs) 


7.  Land  and  Building  Costs 


3.469 


7.24 


3.410 


Current 

System 

Proposed 

System 

Savings 

(current  less  proposed) 

.402 

.402 

0 

.007 

.007 

0 

.017 

.017 

0 

0 

.036 

(.036) 

0 

.071 

(.071 ). 

.426 

.533 

(.107) 

,.145 

.149 

(.004) 

.301 

.312 

(.011) 

.279 

.286 

(.007) 

.725 

.747 

(.022) 

.548 

.548 

0 

.017 

.012 

.005 

.017 

.017 

0 

.001 

.000 

.00! 

.179 

.179 

0 

.762 

.756 

.006 

,236 

.196 

.040 

.331 

.310 

.021 

.588 

.588 

0 

1.155 

1.094 

.061 

.059 


a)  Storage-related  (applied  to  on-hand  Inventory 
at  NSC  and  Servmarts) 

.175 

.073 

.102 

b)  Operations-related  (applied  to  receipt,  issue 
and  transportation) 

.214 

.210 

.004 

Total  Land  and  Building  Costs 

,389 

.283 

.106 

TOTAL  OF  ACCOUNTS  1 - 7 

8.093 

9.096 

(1.003) 
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TABLE  7-9  (continued) 


Savings 

'current  less  proposed 


Proposed 

System 


Current 

System 


Financial  Account 


JII.  Major  Activity  Costs 


J.  Inventory  Holding  Costs  (not  including  land  and 
-building) 

a)  Related  to  peacetime  assets  at  7 Major  Activities 

2.  In-transit  Inventory  Holding  Costs  (P21S  of  inventory 
-value) 

-a)  In  transit  from  DSA/GSA  to  Major  Activities 

b)  In  transit  from  NSC  to  Major  Activities 

Total  In-transit  Inventory  Holding  Costs 

J.  Receipt  Costs  (includes  incoming  storage,  receipt 
control,  receiving  operations  and  bin  operations; 
represents  receipts  from  vendor,  DSA/GSA  depots, 
and  NSC  units  stocked  at  the  Major  Activities) 

-a)  From  vendors 

b)  From  DSA/GSA 

c)  From  NSC 

Total  Receipt  Costs 


5,  land  and  Building 

a)  Storage-related  (applied  to  on-hand  inventory 
at  activities) 

b)  Operations-related  (applied  to  receipt) 

Total 


TOTAL  OF  ACCOUNTS  1 - 5 


GRAND  TOTAL 


p 

I 


i 


} 


i 

i 
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8.0  INFORMATION  TRANSMISSION  AND  PROCESSING  COSTS 

In  this  section,  we  discuss  costs  associated  with  the 
informational  support  of  the  inventory  management  systems. 

Such  support  costs  include  the  cost  of  data  processing  asso- 
ciated with  issuing  and  receiving  of  stock,  control  of 
-document  and  material  movement,  accounting  for  transfer  of 
assets,  etc.  As  mentioned  in  Section  1,  the  scope  of  this 
study  has  not  been  such  as  to  include  detailed  specifications 
or  costing  of  the  changes  in  informational  support  which 
would  occur  if  any  of  the  proposed  systems  were  to  be  imple- 
mented. Rather,  we  shall  be  content  with  obtaining  order-of- 
magnitude  estimates  showing  the  potential  impact  of  these  costs 
relative  to  the  other  costs  given  in  Section  7. 

We  begin  with  a discussion  of  the  information  costs 
incurred  in  the  current  system.  Estimates  for  9 cog  informa- 
tion costs  at  NSC-SD  are  based  on  five  cost  accounts  and  are 
as  follows: 


Inventory  Audit/Reconciliation  $ 62,313 
Location  Audit  5,010 
Stock  Control  Requirements  127,586 
Supply-oriented  Data  Processing  609,752 
Stores  Accounting  37,393 

TOTAL  $842,054 


Th.-se  costs  were  obtained  by  multiplying  the  appropriate 
< » 7164  accounting  data  by  estimates,  for  each  account,  of 
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A 


the  fraction  of  expenses  attributable  to  9 cog  support. 

These  fractions  were  obtained  as  follows: 

Inventory  Audit/Reconciliation:  .646  based  on  fraction 

V 

of  issues  which  are  9 cog 

-Location  Audit:  .472  based  cn  fraction  of  line  items 

carried  which  are  9 cog 

Stock  Control  Requirements:  .625  based  on  fraction  of 

'personnel  processing  9 cog 

Data  Processing:  .639  based  on  fraction  of  issues  plus 

receipts  which  are  9 cog 

Stores  Accounting:  .22  based  on  fraction  of  personnel 

-processing  9 cog. 

Thus  the  total  current  NSC  information  rn<;  + <;  srp  $.84? 
■million  per  year,  compared  to  $8,093  million  in  other  costs 
reported  in  Table  7-3  earlier.  Now  the  total  current  number 
of  NSC  9 cog  transactions  (issues  plus  receipts)  is  782.2 
thousand  per  year  (from  Table  5-2).  Hence  the  information 
cost  per  transaction  is  $1.08.  The  current  system-wide  number 
of  transactions  (excluding  Servmart  issues  which  do  not  currently 
require  any  information  processing)  is  1.8442  million  per  year. 
Hence,  if  one  assumes  the  same  cost  per  transaction  system-wide 
as  at  NSC,  then  the  currr.t  system-wide  information  cost  would 
be  $1,992  million,  compared  with  other  system-wide  costs  of 
$27,565  million  as  reported  in  Section  7.  In  other  words,  the 


information  costs  would  represent  about  7 % of  the  total  costs. 


i. 


• A . 


— • • 


8.3 

Now  the  information  systems  in  the  proposed  Push  systems 
must  perform  basically  the  same  functions  as  performed  in  the 
current  system,  namely: 

1.  Maintaining  and  updating  of  asset  information 
associated  with  each  location  where  an  item. is 
.stocked , 

2..  Processing  a. id  control  of  documents  and  material 
movement  associated  with  the  issuing  and 
receiving  of  stock, 

3.  Financial  accounting  of  issues  and  receipts. 

4.  Manual  review  of  stock  requirements, 

5.  Audit  and  reconciliation  of  inventory  levels  and 
1 u c a 1 1 o i i . 

In  spite  of  the  above  similarities  of  function,  however, 
there  are  four  specific  areas  in  which  the  proposed  Push  systems 
differ  from  the  current  system.  These  are: 

1.  It  is  necessary  to  implement  transaction  reporting 

at  the  Servmarts,  so  that  the  Area  Naval  Support  Center 
-maintains  current  asset  visibility  of  Servmart  stocks. 

2.  It  is  necessary  to  establish  a communication  system 
whereby  the  Area  Naval  Support  Center  maintains  timely 
asset  data,  controls  the  issuing  of  stock  from  varied 
locations,  and  provides  a data  bank  of  asset  information 
for  use  at  those  locations.  In  the  Total  Push  system, 
communication  must  also  be  established  between  NSC 

and  DSA/GSA. 


3.  There  is  a reduction  in  inventory  transaction  accounting 
in  the  Push  systems,  as  there  are  fewer  changes  of  stock 
ownershi p. 

4.  There  is  a savings  due  to  centralization  of  the  infor- 
mation processing  at  the  Area  Naval  Support  Center, 
where  in  the  current  system  it  occurs  at  each  activity. 
For  example,  in  the  current  system,  each  activity 

* maintains  a separate  Master  Item  Stock  Record  and 
must  operate  and  maint?iin  the  computer  systems 
-necessary  to  keep  this  file  current.  In  the  Push 
systems,  only  one  such  file  would  be  maintained,  at 
the  Area  Naval  Support  Center. 


In  what  follows,  rough  estimates  are  given  for  the 
incremental  costs  associated  with  items  1 and  2 above.  This 
of  course  provides  an  upper  bound  for  the  increase  in  informa- 
tion processing  costs.  It  is  not  possible  to  obtain  estimates 
for  the  incremental  savings  associated  with  items  3 and  4. 
However,  it  is  felt  that  these  savings  may  very  well  be  greater 
than  the  incremental  costs  of  1 and  2. 

-In  obtaining  estimates  for  costs  associated  with  Servmart 
transaction  reporting,  the  experience  of  N'iC-Charleston  (with 
an  automatic  cash  register  system)  provides  a useful  benchmark. 
Based  on  the  Charleston  experience,  the  hardware  requirements 
for  San  Diego  are  estimated  as  follows: 


T 


For  each  of  16  Servmart  checkout  lanes: 

i)  Retail  Terminal  (key  entry/cash  register),  with 
a lease  cost  of  $912  per  year, 
ii)  Wand  Reader  (reads  price  and  stock  i data  on 
item),  with  a lease  cost  of  $216  per  year. 


For  each  of  11  Servmarts: 

i)  Data  Collector  (accumulates  data  on  magnetic 
tape),  with  a lease  cost  of  $3,900  per  year, 
ii)  Tag  Printer  (prints  price  on  item),  with  a 
lease  cost  of  $3,900  per  year. 


Thus  the  total  cost  for  implementing  the  automatic  trans- 
action reporting  system  at  the  Servmarts  is 
1 6 ( $9 1 2 + 216)  + 11(3900  + 3900)  or  $103.8  thousand  per  year. 

It  is  not  anticipated  that  any  additional  personnel  would  be 
^required. 

An  additional  cost  associated  with  Servmart  transaction 
reporting  is  the  updating  of  Servmart  asset  information  on  a 
master  file  at  the  Area  Naval  Support  Center.  A gross  upper 
bound  estimate  for  this  cost  is  obtained  by  assuming  that  each 
Servmart  issue  requires  a separate  disk  access  to  update  the 
-master  file.  (In  fact,  with  consolidation  of  multiple  trans- 
actions against  the  same  stock  number,  the  number  of  accesses 
could  be  considerably  reduced).  From  Table  5-2  we  know  the 
-annual  number  of  Servmart  issues  to  be  1.3634  million.  Assuming 
an  access  time  of  10“^  seconds  and  assuming  a (high)  cost 
per  hour  of  $500,  then  the  annual  updating  cost  is 


■to,  '-.. 


(1.3634  million  transactions  per  year)  x (10-/sec  per  transaction) 
(1  hour  per  3600  sec)  x' ($500  per  hr)  or  $1900  per  year. 

Hence  the  total  annual  Servmart  transaction  reporting  and 
file  updating  cost  is  $103.8  thousand  plus  $1.9  thousand  or 
$105.7  thousand. 

In  estimating  costs  associated  with  the  transmission  of 
data,  it  is  assumed  that  information  will  be  transmitted  in  a 


batch  mo’de  on  a daily  basis.  Such  information  will  include 
transaction  data  generated  at  the  activities,  Servmarts,  and  NSC, 
instructions  by  NSC  directing  activities  to  issue  specific  items 
to  specific  customers,  and  daily  asset  level  printouts  to  be  used 
in  serving  customers.  The  costs  associated  with  this  data  trans- 
mission are  estimated  as  follows  (lease  costs  obtained  from 


International  Business  Machines 


For  each  of  11  Servmarts: 

i)  Remote  Magnetic  Tape  Reader  (3747  Data  Converter) 
with  a lease  cost  of  $6700  per  year, 
ii)  Remote  Terminal  Card  Reader/Printer,  with  a lease 
cost  of  $5700  per  year. 

For  each  of  7 major  activities: 

i)  Remote  Terminal  Card  Reader/Printer,  with  a lease 


cost  of  $5700  per  year 


For  the  Naval  Support  Center: 

i)  3747  Data  Converter,  with  a lease  cost  of  $6700 
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From  NSA  to  DSA/GSA  headquarters,  it  is  envisioned  that 
Autodin  could  be  used  to  transmit  data,  at  least  to  some  nearby 
Navy  installation;  and  then  transmission  lines  used  to  reach 
each  of  the  SA  item  managers  at  a cost  of  $.50  per  mile  per  month. 
In  addition,  transmission  lines  might  be  needed  from  each  of  the 
activities  to  NSC.  Hence,  assuming  a total  mileage  of,  say, 

1000  miles,  a total  transmission  line  cost  of  $6000  per  year 
might  be  appropriate.  Thus  the  total  transmission  cost,  includ- 
ing remote  reader/printers  and  transmission  lines,  is 
1 1 ($6700  + 5700)  + 7(5700)  + 6700  + 6000  = $189.0  thousand 
per'  year. 

Combining  the  Servmart  transaction  reporting  costs  with 
the  data  transmission  costs,  we  obtain  an  upper  bound  of 
$105.7  thousand  plus  $189.0  thousand,  or  $294.7  thousand  for 
the  annual  increase  in  information  processing  costs  associated 
with  implementing  a Push  system.  (Recall,  however,  that  no 
estimates  have  been  made  for  one-time  implementation  costs.)  * 

As  mentioned  earlier,  it  has  not  been  possible  to  estimate 
savings  in  information  processing  costs  associated  with  central- 
ization and  with  reduced  inventory  accounting.  However,  it  is 
interesting  to  examine  these  savings  parametrically  as  a percentage 
of  current  informational  costs.  As  discussed  above,  if  one 
assumes  a current  system-wide  information  cost  per  transaction 
equal  to  NSC's  cost,  then  an  estimate  for  the  total  current 
system-wide  information  cost  is  $1,992  million  per  year.  Thus 
a 10X  savings  due  to  centralization  and  simplified  accounting 
would  translate  to  an  annual  savings  of  $199.2  thousand,  compared 


to  the  increased  Servmart  transaction  reporting  and  data 
transmission  costs  of  $294.7  thousand.  A 15$  savings  would 
compensate  fully  for  the  $294.7  thousand  increased  costs. 
Thus,  it  is  seen  that  only  slight  savings  due  to  centraliza 
tion  and  simplified  accounting  would  be  required  to  insure 
that  the  net  information  cost  would  be  lower  in  the  Push 
system  than  in  the  current  Pull  system. 


APPENDIX  A:  CALCULATION  OF  DOLLAR  DEMAND  AND  LINE  ITEMS  TRANSACTED 


A.l  DOLLAR  DEMAND 


A. 1.1  Current  Pull  System 


From  the  FMSO  Report  (1),  the  total  value  of  annual  demand 
for  9 cog  material  at  NSC  is  $37,203,116.  From  the  MISR  tapes,  the  total 
value  of  annual  demand  among  the  7 major  activities  for  NSC-carried  9 cog 
material  is  $15,437,234,  and  for  non-NSC  9 cog  material,  $6,536,709. 
Similarly,  the  total  value  of  annual  demand  among  the  11  servmarts  for 
NSC-carried  9 cog  material  is  $7,428,312,  and  for  non-NSC  9 cog  material, 
$611,609.  The  value  of  annual  demand  among  direct  customers  for  NSC- 
carried  9 cog  material  is  calculated  as  the  total  NSC  dollar  demand  less 
the  sum  of  the  carried  demand  from  activities  and  servmarts,  $37,203,116 
- ($15,437,234  + $7,428,312)  =$14,337,570. 

From  sampling  (3),  3%  of  NSC  receipts  of  9 cog  material  come 
directly  from  vendors  rather  than  from  DSA  depots  or  GSA  warehouses. 
Applying  this  percentage  to  total  NSC  dollar  demand,  the  portion  satis- 
fied by  vendors  directly  is  $37,203,116  x .03  = $1,116,093.  The  remainder 
from  DSA/GSA,  is  $37,203,116  - $1,116,093  = $36,087,023.  Applying  this 
same  3$  to  the  value  of  non-NSC  demand  at  the  activities  and  servmarts, 
the  activities  receive  $6,536,709  x .03  = $196,101  directly  from  vendors 
and  $6,536,709  - $196,101  * $6,340,608  from  DSA/GSA,  while  the  servmarts 
receive  $611,609  x .03  = $18,349  directly  from  vendors  and  $611,609  - 
$18,349  = $593,260  from  DSA/GSA.  The  total  dollar  demand  placed  directly 
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on  DSA/GSA  by  NSC,  the  activities,  and  the  servmarts  is  then,  $36,087,023 
+ $6,340,608  + $593,260  = $43,020,891. 

A.1.2  Total  Push  System 

Under  this  alternative,  NSC  stocks  all  area  9 cog  items  which 
-were  not  carried  under  the  Current  Pull  System.  Therefore,  the  total 
value  of  demand  for  both  NSC-carried  and  formerly  non-NSC  9 cog  material 
at  the  activities,  $15,437,234  + $6,536,709  - $21,973,943,  and  the 
servmarts,  $7,428,312  + $611,609  = $3,039,921,  must  now  be  filled  entirely 
by  NSC.  The  NSC  demand  from  other  customers,  $14,337,570,  remains 
unchanged. 

DSA/GSA  no  longer  stocks  material,  but  rather  transships  from 
vendors  to  NSC  all  9 cog  material  which  was  formerly  shipped  from  DSA/ 

G5A  stocks  to  NSC,  activities,  and  servmarts  under  the  Current  Puli 
System.  Therefore,  the  total  dollar  demand  transshipped  by  DSA/GSA  is 
-$43,020,891,  exactly  the  same  amount  shipped  under  the  Current  Pull  Sys- 
tem. The  amount  of  non-NSC  9 cog  material  formerly  obtained  by  the 
-activities  and  servmarts  directly  from  vendors,  $196,101  + $18,349  = 

$214,450,  is  now  supplied  through  NSC  and  thus  increases  the  amount 
NSC  receives  directly  from  vendors  to  $1,116,093  + $214,450  = $1,330,543. 

A. 1.3  Local  Push/Expanded  Range  System 

As  in  the  Total  Push  System,  NSC  now  supplies  all  9 cog 
items  which  were  not  carried  under  the  Current  Pull  System.  The  value 
of  demand  at  NSC  from  major  activTties  ($21,973,943),  servmarts  ($8,039,921), 
and  direct  customers  ($.4,337,570)  is  the  same  as  that  under  the  Total 
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Rush  System  in  Section  A. 1.2.  That  portion  of  the  dollar  demand  at  NSC 
which  is  supplied  directly  from  vendors  is  also  the  same  as  in  Section 
A. 1-2.  ($1,330,543). 

Under  this  system,  there  is  no  transshipment  operation,  and  DSA/ 

GSA  continue  to  stock  material.  The  total  value  of  demand  placed  upon 
DSA/GSA,  $43,020,891,  now  comes  entirely  from  NSC. 

A. 1.4  Local  Push/Current  Range  System 

All  dollar  demand  values  for  this  alternative  are  exactly 
the  same  as  those  developed  for  the  current  Pull  System  in  Section  A. 1.1. 

A.  2 LINE  ITEMS  TRANSACTED 

A. 2.1  Current  Pull  System 

From  Table  A. 2-1,  the  total  number  of  9 cog  issues  at 
NSC  during  FY74  was  640,184.  From  the  MISR  tapes,  the  frequency  of  ordering 
9 cog  NSC-carried  material  by  the  major  activities  was  69,240  per  year. 

From  discussions  with  NSC  personnel,  the  frequency  of  NSC  issues  of  9 cog 
material  to  servmarts  is  11,244  per  month,  or  134,928  per  year.  The  total 
number  of  NSC  issues  of  9 cog  material  to  direct  customers  is  then  computed 
as  640,184  - (69,240  + 134,928)  = 436,016. 

From  Table  A. 2-1,  the  total  number  of  9 cog  receipts  at  NSC  during 
FY  74  was  142,056.  From  sampling  (3),  3%  of  NSC  9 cog  receipts  come 
-directly  from  vendors  rather  than  from  DSA  depots  or  GSA  warehouses.  The 
number  of  NSC  9 cog  receipts  arriving  directly  from  vendors  is  142,056  x 
,03  = 4262,  and  from  DSA/GSA,  142,056  - 4262  = 137,794. 

From  the  MISR  tapes,  the  frequency  of  ordering  9 cog  non-NSC 
material  by  the  major  activities  is  35,438  per  year,  while  for  servmarts 
the  frequency  is  16,146.  Assuming  again  that  3%  of  these  orders  are  filled 
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by  vendors  directly,  the  number  of  9 cog  receipts  at  the  major  activities 

i 

arriving  directly  from  vendors  is  35,438  x .03  = 1063,  leaving  35,438  - 1063 

t 

"34,375  receipts  from  DSA/GSA.  Similarly  for  servmarts,  the  number  of  9 
cog  receipts  arriving  directly  from  vendors  is  16,146  x .03  = 484,  leaving 
16,146  - 484  = 15,662  from  DSA/GSA. 

From  the  MISR  tapes,  the  total  number  of  9 cog  issues  by  the 
major  activities  to  all  customers  is  618,277  per  year.  From  discussions 
- with  NSC  personnel,  the  total  number  of  9 cog  issues  by  servmarts  to  all 
customers  is  1,363,400  per  year. 

A. 2. 2 Total  Push  System 

The  major  activities  and  servmarts  now  obtain  all  9 cog 
items  from  NSC.  The  total  number  of  9 cog  receipts  at  the  activities  and 
'dl  Lite  serviiidrls  uue:>  nuL  change  from  uidi.  experienced  under  Liie  Cu/ienl 
Pull  System;  only  the  source  changes.  The  total  number  of  9 cog 
receipts  at  the  major  activities  is  the  sum  of  receipts  formerly  from  NSC, 
DSA/GSA  and  direct  from  vendors  under  the  Current  Pull  System, 

64240  + 34,375  + 1063  = 104,678.  Similarly,  the  total  number  of  9 cog 
receipts  at  the  servmarts  is  134,928  + 15,662  + 484  = 151,074.  The  number 
of  NSC  issues  of  9 cog  material  to  direct  customers  remains  the  same  as 
current  NSC  issues  to  direct  customers,  436,016. 

The  new  number  of  9 cog  receipts  at  NSC  arriving  directly  from 
vendors  and  from  transshipment  through  DSA/GSA  will  be  calculated  in  two 
•stages.  The  first  stage  will  deal  with  formerly  NSC-carried  items;  the 
-second  stage  will  deal  with  formerly  non-NSC  items.  Table  A. 2-2  exhibits, 
by  NSC  VAD  category,  the  current  NSC  order  quantities  in  months  of  supply 
(Column  (2))  as  prescribed  in  Table  2.1,  and  the  corresponding  DSA/GSA 
order  quantities  (column  (3)),  as  computed  by  sampling  (4).  The  order 
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quantities  in  column  (3)  will  replace  those  in  column  (2)  under  the  Total 
Push  System.  Dividing  one  month  by  the  NSC  order  quantities  (expressed 
in  months  of  supply)  yields  the  current  frequency  of  NSC  receipts  per 
item,  per  month,  by  VAD  in  column  (4).  The  corresponding  frequency,  using 
•the  DSA/6SA  order  quantities,  is  presented  in  column  (5).  The  fraction 
decrease  in  the  expected  number  of  receipts  per  item,  per  month,  by  VAD 
from  using  the  DSA/GSA  order  quantities  in  place  of  the  current  NSC  order 
-quantities  is  then  given  in  column  (6).  Table  A. 2-3  then  calculates  the 
-overall  fraction  decrease  in  receipts  of  NSC-carried  DSA/GSA  material  by 
•weighting  each  VAD  category  according  to  its  current  share  of  total 
receipts.  From  the  HI  SR  tapes,  the  current  number  of  NSC-carried  items 
Mn  each  VAD  category  is  shown  in  column  (2).  Multiplying  this  by  the 

rnrwonf  fronnonrw  rv f rorointc  nor  fom  nor*  month  frnm  rnlnirm  ( A.\  of  TaKIo 

•«••••  . . - ««**** ••«/  * • • *r  — r - * • -— •»  r - • • — » • / - • • — - • - 

A. 2-2,  the  expected  number  of  receipts  per  month  is  obtained  in  column 
(3).  Colunm  (4)  is  then  a weighting  of  each  VAD  category  based  on  its  share 
of  the  total  receipts  in  column  (3).  Using  these  weights  and  column  (6) 
of  Table  A. 2-2,  an  overall  percentage  decrease  of  60.6%  is  calculated  in 
column  (5).  The  new  number  of  transshipment  receipts  of  formerly  NSC- 
carried  DSA/GSA  material  is  thoi computed  from  the  current  number  (137,794 
per  year)  as  137,794  x (1  - .606)  = 54,291.  The  new  number  of  receipts 
of  formerly  NSC-carried  9 cog  material  direct  from  vendors  remains  unchanged 
-at  4262  since  the  current  NSC  order  quantities  will  be  used  to  fill  require- 
ments for  these  items. 

Table  A. 2-4  displays  a similar  (the  second  stage)  analysis  for 
formerly  non-NSC  items.  From  the  MISR  tapes,  the  number  of  non-NSC  items 
carried  by  any  combination  of  the  7 major  activities  and  11  servmarts  is 
listed  by  VAD  in  column  (2).  NSC  will  now  stock  all  of  these  items  under  the 
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Total  Push  System,  receiving  those  items  currently  supplied  to  the  activities 
-and  servmarts  directly  from  vendors  at  a rate  based  on  the  current  NSC  order 
quantities,  and  receiving  transshipments  of  those  items  currently  supplied 
to  the  major  activities  and  servmarts  from  DSA/GSA,  at  a rate  based  on  the 
DSA/GSA  order  quantities.  From  sampling  (3),  3%  of  these  formerly  non- 
NSC  items  are  assumed  to  come  directly  from  vendors,  the  remainder  from 
DSA/GSA.  Using  this  percentage  and  the  current  NSC  frequency  of  receipts 
from  column  (4)  of  Table  A. 2-2,  the  new  number  of  receipts  of  formerly  non- 
NSC  items  direct  from  vendors  is  calculated  in  column  (3)  to  be  1128. 
Similarly,  the  new  number  of  receipts  of  formerly  non-NSC,  DSA/GSA  items  is 
calculated  in  column  (4)  (using  the  DSA/GSA  frequency  of  receipts  from 
column  (5)  of  Table  A. 2-2)  to  be  14,760. 

Addfr.j  rss.lts  'for  forjnsrly  -SC“C?rr!6d  it*?????  to  thos*?  "fnr*  for- 
merly  non-NSC  items,  the  new  number  of  receipts  direct  from  vendors  is 
4262  + 1128  = 5390,  and  the  new  number  of  receipts  from  transshipment  via 


DSA/GSA  is  54,291  + 14,760  = 69,051. 

A.2.3  Local  Push/Expanded  Range  System 

Issues  to  activities,  servmarts  and  direct  customers  from 
NSC  are  the  same  as  under  the  Total  Push  System  in  Section  A. 2. 2. 

Receipts  at  NSC  direct  from  vendors  will  also  be  the  same  as  under 
the  Total  Push  System.  However,  since  the  original  NSC  order  quantities 
now  determine  the  rate  of  receipts  for  DSA/GSA  material,  the  number  of 
receipts  for  this  material  will  differ  from  that  in  the  Total  Push  System. 
Formerly  NSC-carried  DSA/GSA  items  will  continue  to  be  ordered  at  the 
current  rate,  namely  137,794  per  year.  Formerly  non-NSC  DSA/GSA  .items, 
•now  stocked  by  NSC,  will  be  ordered  using  the  current  NSC  order  quantities, 
with  a frequency  of  receipts  per  item,  per  month,  given  by  column  (4)  of 


A. 11 


Table  A. 2-2.  Substituting  these  frequencies  into  the  calculations  of 
Table  A. 2-4,  column  (4),  yields  the  new  number  of  receipts  of  formerly  non- 


NSC  DSA/GSA  items  at  NSC  as  follows: 


A 

[.97) (539) (1 .000)  = 

523 

T* 

B 

[.97) (429) (.667)  = 

277 

C 

[.97) (583) (.500)  = 

283 

D 

[ . 97 ) ( 561  )( .400)  = 

218 

E 

[.97) (682) ( .333)  = 

220 

F 

[ . 97 ) ( 1 04  5 ) ( . 2 50 ) = 

253 

•« 

G 

[ .97) (891 ) ( .200)  = 

173 

H 

;.97)(im)(.i67)  = 

180 

I 

;.97)(2112)(.125)  = 

256 

i * 

0 

[ . 97) (7810) ( . 083)  = 

629 

3012  per  month 
* 36,146  per  year 

Adding  to  this  figure  the  annual  receipt  rate  for  formerly  NSC-carried  DSA/ 
GSA  items,  the  total  9 cog  receipts  at  NSC  of  DSA/GSA  material  is  now 
36,146  + 137,794  = l/3,y4U. 

A. 2. 4 Local  Push/Current  Range  System 

Issues  to  major  activities,  servmarts  and  direct  customers 
from  NSC  are  the  same  as  those  from  NSC  under  the  Current  Pull  System  in 
Section  A. 2.1. 

Receipts  at  NSC  from  vendors  and  from  DSA/GSA  are  also  the  same  as 
Tinder  the  Current  Pull  System.  Non-NSC  material,  however,  will  now  be 
pulled  by  NSC  from  vendors  and  DSA/GSA  and  sent  directly  to  activities  and 
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servmarts,  at  a rate  based  on  the  current  NSC  ordering  quantities.  There- 
fore, the  frequency  of  receipts  of  this  material  at  the  major  activities  and 
servmarts  must  be  recalculated.  Table  A. 2-5  is  the  basis  for  this  analysis. 
Column  (2)  lists  the  expected  receipts  per  item,  per  month,  by  VAD,  using 
current  NSC  ordering  quantities.  This  was  computed  previously  in  Table 
A. 2-2.  From  the  MISR  tapes,  the  number  of  major  activity  locations  of  non- 
NSC  material  having  a positive  recorded  demand  at  that  location  is  listed. 


by  VAD,  in  column  (3).  Column  (4)  contains  analogous  data  for  servmarts. 
The  product  of  columns  (2)  and  (3)  is  the  new  number  of  major  activity 
^receipts  of  non-NSC  material,  39,336  per  year.  Based  on  sampling  (3),  3 % 
is  assumed  to  come  directly  from  vendors,  or  39,336  x .03  = 1180  per  year 
leaving  39,336  - 1180  = 38,156  from  DSA/GSA.  Similarly,  the  product  of 
-columns  (2)  and  (4)  is  the  new  number  of  servmart  receipts  of  non-NSC 
-material,  7200  per  year.  The  number  from  vendors  is  7200  x .03  = 216, 
leaving  7200  - 216  = 6984  from  DSA/GSA. 
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APPENDIX  B:  CALCULATION  OF  ON-HAND  INVENTORY  LEVELS 


Section  6.1  gave  comparisons  of  the  average  on-hand  inventories  in  the 
San  Diego  area  for  alternative  systems.  Refer  to  Section  2.8  for  a description 
of  these  alternative  systems.  Appendix  B.l  provides  the  formulas  and  data  that 
were  employed  to  make  these  comparisons.  These  formulas  are  based  upon  two 
different  inventory  control  models;  the  reorder  point- reorder  quantity  model; 
and  the  base  stock  system.  The  reorder  point- reorder  quantity  model  is  used 
for  the  formulas  in  Section  B.1.2  for  the  Current  Pull  system,  for  the  vendor 
Items  in  the  Total  Push  system  in  Section  B.1.3>  and  for  the  Local  Push  system 
in  Section  B.l. 4.  The  base  stock  system  is  used  in  Section  B.l. 3 for  the 
"DSA/GSA  items  in  the  Total  Push  system,  and  in  Section  B.l. 5 for  the  conditional 
service  level  calculations.  The  derivation  for  the  base  stock  system  is  given 
in  Appendix  B.2;  and  the  derivation  for  the  reorder  point-reorder  quantity 
-model  is  given  in  Appendix  B.3. 

B.l  Formulas  for  Computing  Inventory  Levels 
B.1.1  Item  Classification 

Section  2.7  described  our  basic  approach  of  classifying  items 
into  VAD  categories.  In  addition  to  the  VAD  classification,  it  is  also  con- 
venient to  group  items  into  four  types; 


if  item  is  located  at  main  supply  and  is  not  carried  at 
activities  or  Servmarts 

if  item  is  located  at  main  supply  and  is  also  carried  at 
activities  or  Servmarts 

if  item  is  located  at  activities  and  Servmarts  and  is  also 
carried  at  main  supply 

if  item  is  located  at  activities  and  Servmarts  and  is  not  carried 
at  main  supply . • 
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In  what  follows,  the  Index  i will  refer  to  the  i VAD  category,  and 
the  Index  k refers  to  the  type.  Table  B-l  illustrates  these  definitions. 
Tor  example,  four  numbers  are  given  for  the  Value  of  Annual  Demand  (VAIl  k ) 
in  the  first  VAD  category  (A),  corresponding  to  k = 1,  2,  3,  4.  In  this  case, 
VADi:l  = $1,967  million,  VAD^  = $1,716  million,  VAD^  = $11,889  million,  and 
VADll+  = $4,131  million.  Refer  to  Section  2.7  for  an  over-view  of  our  approach 
for  computing  the  average  on-hand  inventory  using  VAD  categories. 

B.1.2  Current_Pull_System 

Die  following  sure  input  data  for  computing  the  on-hand 
inventory  in  the  Current  Pull  system; 


= lead  time  in  current  system  for  type  k (time  between  ordering 
decision  and  shipment  arrival), 

W = length  of  review  period  (time  between  reviews  of  inventory 
positions ), 

77^  = coefficient  of  variation  in  current  system  for  i**  VAD  category 

-and  type  k, 

th 

RP^k  = current  reorder  point  for  i VAD  category  and  type  k, 

Sk  = current  reorder  quantity  for  i^  VAD  category  and  type  k, 

VAD..  = value  of  annual  demand  for  i**1  VAD  category  and  type  k, 

JLJL 

V(Lfc,)  = variance  of  the  lead  time  for  type  k in  current  system. 


According  to  Table  J-l  in  Section  3,  = 1.13  months  and 

= .33  months.  Die  review  period  used  was  1 day  or  W = .045  months. 

Current  values  of  RP^,  and  VAD^  are  given  in  Table  B-l;  however, 

the  values  for  are  listed  with  respect  to  a quarter  inverval  and  must 

first  be  converted  to  a month  interval.  The  following  were  used  as  lead  time 

o 2 

variances;  V(L^)  = V(Lg)  = V(L^)  = .2081  months  and  V(L^)  = .0217  months  . 


...  ..  . ..  


1Y  CALCULATIONS:  VALUE  OF  ANNUAL  DEMAND,  CURRENT  REORDER  QUANTITY.  CURRENT  REORDER  POINT 
CURRENT  COEFFICIENT  OF  VARIATIONS  AND  NEW  COEFFICIENT  OF  VARIATIONS 


Only"  refers  to  Items  not  carried  at  Main  Supply. 
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Hiese  were  estimated  from  a previous  study  by  assuming  that  the  ratios  of  the 
standard  deviation  to  the  mean  for  comparable  lead  times  would  remain  constant. 

Hie  coefficient  of  variations  for  demand  over  the  lead  plus  review  periods 
is  given  by 


^ik  = {(Ik  + w/2)  + + v(Lk))1/2  * 


The  current  safety  stock  is 


SSi*  - \ 


The  current  safety  factor  is 


K _ — SS . , /ii4 _ • 

ik  ik'  ik 


Hie  measure  of  service  used  in  this  Appendix  is  the  fraction  of  demand 
satisfied  without  a backorder,  and  this  is  the  service  measure  used  in  most 
commercial  inventory  systems.  Hie  current  theoretical  service  level  is 


computed  as 


pik  = 1 " nik/Qik  ' 


where  the  service  function  g( • ) is  defined  as  • 


g(Kik}  = -Kik  *(Kik}  + » 


<p(r)  = e 


_JL_  e“r  /2 

V2tt 


®(r)  = I cp(x)  dx 


The  Evaluation  of  Alternative  Retail  Inventory  Distribution  Concepts,  Control 
Analysis  Corporation  Report  No.  bo-13,  October  1975- 
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Die  average  on-hand  inventory  for  VAD  and  type  k is 

A0Iik  - tssik + V2)  ^V12  • 

f 

The  total  on- hand  inventory  in  the  San  Diego  area  is 


AOI  = Z 
i 


4 

Z 

k=l 


AOI 


ik  ' 


» i - 


0 

D 


Using  the  foregoing  data,  the  theoretical  value  of  AOI  was  computed  to 
he  $12.23  million.  However,  as  Table  6-1  in  Section  6 indicates,  the  actual 
value  of  inventory  in  San  Diego  is  $14.05  million.  This  difference  is  due  to 
the  following.:  an  average  analysis  by  VAD  category  was  used  (see  Section  2.7), 
instead  of  a detailed  analysis  for  each  item;  our  data  tapes  were  incomplete, 
and  it  was  necessarv  to  use  certain  "enrichment”  procedures  (see  Section  2.9 
and  Appendix  E);  and  the  foregoing  theoretical  formulas  are  based  upon  certain 
assumptions  which  may  only  be  approximately  valid  (see  Appendices  B.2  and  B.3)* 
Table  B-2  gives  the  current  theoretical  service  levels  which  were 

computed  using  the  foregoing  formulas.  These  service  levels  will  be  used  as 
input  data  for  the  other  systems. 

B.1.3  Total  Push  System 

As  discussed  in  Section  2.8,  there  are  two  broad  classes  of 
items  in  the  Total  Push  system, and  different  ordering  rules  are  employed  for 
"these  two  classes.  These  classes  are;  l)  items  sent  from  vendors,  trans- 
shipped at  DSA/GSA,  and  sent  to  main  supply;  and  2)  items  sent  directly 
from  vendors  to  main  supply. 

Consider  first  items  transshipped  through  DSA/GSA  depots.  IJie  following 
are  input  data  for  computing  the  on-hand  inventory  for  these  items : 
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TABLE  B-2 

■ 

COMPARISON  OF  THEORETICAL  SERVICE  LEVELS1 

(Fraction  of  Demand 

Satisfied  Without  a Backorder) 

CURRENT  SERVICE  LEVELS 

PROPOSED  SERVICE 

LEVELS 

£ 

VAD 

Type  of  Item 

Main  Supply2 

Activities2 

Area-wide  Conditional^ 

r 

iverage 

.973 

.974 

.977 

.874 

— A 

Main  .Supply  Only 

.878 

- 

'.878 

} 

. . . 

Both 

,967 

.996 

-.996 

.919 

f 

Activity  Only 

- 

.900 

t 

.900 

.802 

B 

Main  Supply  Only 

.930 

- 

.930 

Both 

.986 

.999 

.999 

.944 

Activity  Only 

- 

.911 

.911 

.761 

C 

Main  Supply  Only 

.998 

- 

.998 

_ 

Both 

.988 

.995 

.995 

.897 

t 

Activity  Only 

- 

.887 

.887 

.693 

D 

Main  Supply  Only 

.991 

- * 

.991 

\ 

Both 

.994 

.999 

.999 

.901 

Activity  Only 

- 

.907 

.907 

.708 

E 

Main  Supply  Only 

.991 

- 

.991 

E 

botn 

.994 

.997 

.997 

• yjyjj 

Activity  Only 

.902 

.902 

.696 

F 

Main  Supply  Only 

.988 

- 

.988 

Both 

.993 

.993 

.993 

.848 

Activity  Only 

- 

.923 

.923 

. 695 

G 

Main  Supply  Only 

.997 

- 

.997 

Both 

.998 

.988 

.988 

.81/ 

I 

Activity  Only 

- 

.917 

.917 

.656 

• 

H 

Main  Supply  Only 

.990 

• 

.990 

\ 

Both 

.997 

.990 

.990 

.816 

Activity  Only 

- 

.953 

.953 

.742 

I 

Main  Supply  Only 

.996 

— 

.996 

: . 

Both 

.999 

.991 

.991 

.814 

Activity  Only 

- 

.946 

.946 

.706 

1 J 

Main  Supply  Only 

.996 

• 

.996* 

- 

r 

J 

Both 

.999 

.996 

.996 

.839 

i 

Jl 

Activity  Only 

- 

.944 

.944 

.695 

1 

1 , 

Theoretical  function  of  mean  lead  times,  lead  time 

variences,  coefficients  of  vari- 

ations,  reorder  points 

, reorder  quantities,  length  of  review  periods. 

^ Fraction  of  demand  at 

a facility  that 

can  be  satisfied  by  stock  at  that 

facility. 

3 

Fraction  of  area-wide 

demand  that  can 

be  satisfied 

by  stock  in  San  Diego  area. 

Fraction  of  demand  at 

an  activity  that  can  be  satisfied  by  stock  at  that  activity. 

■Li  ■ . 

given  that  main  supply  is  always  in  stock. 

_ J 

" 1 
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DL 

W 

rik 

*L 

V(DL) 


,th 


pik  ' 
VAD±k  = 


lead  time  for  DSA/GSA  items  in  Total  Push  system, 
length  of  review  period, 

new  (or  area-wide)  coefficient  of  variation  for  the  i““  VAD 
and  type  k, 

, th 

reorder  quantity  for  DSA/GSA  items  in  i VAD  category, 

variance  of  the  lead  time  for  DSA/GSA  items, 

composition  delay  (interval  "between  reordering  decision  and 
arrival  of  shipment  at  DSA/GSA  depot), 

ratio  of  nation-wide  demand  for  an  item  to  San  Diego  demand, 
for  ith  VAD  category, 

new  area-wide  service  levels  for  i^  VAD  category  and  type  k, 
value  of  annual  demand  for  the  i ^ VAD  category  and  type  k, 
fraction  of  items  coming  directly  from  vendors. 


P 


D 


n 


o 

o 


In  the  proposed  systems,  p’  refers  to  an  area-wide  service  measure: 

JlK- 

•the  fraction  of  area-wide  demand  that  can  be  satisfied  without  a backorder. 

As  a consequence,  only  three  values  of  k will  be  used,  as  the  inventory 

corresponding  to  k = 2 and  k = 3 will  be  treated  together.  Hie  three 

values  of  k that  will  be  used  are;  k = 1,  k = 2,  and  k = 4. 

According  to  Ihble  3~1>  DL  = 8.59  months.  Again  W = .045  months  (or 

one  day) . The  values  of  v are  given  in  the  right-hand  column  in  Table 

B-l.  Note  that  the  values  for  irjk  are  less  than  those  for  tt^  (except 

-for  main  supply  only  items).  The  reason  for  this  is  the  detailed  area-wide 

visibility  in  the  new  system.  Values  for  DQ^  are  given  in  Ihble  B-3>  and 

•these  were  obtained  from  an  October  1974  sample  of  DSA  items . We  used 

0 

V(DL)  = .0646  months  , which  assumes  that  the  lead  time  variance  is  mainly 
attributed  to  the  transit  portion  between  the  DSA/GSA  depot  and  main  supply, 
rather  than  to  the  portion  between  the  vendor  and  DSA/GSA.  Again,  this  lead 





J 
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TABLE  B-3 

Order  Quantities  By  VAD  Category  for  Resupplying  NSC  in  Proposed  Systems 


VAD 

Category 

Total  Push'*' 
DSA/GSA  Items -DQi 

2 

Total  Push 
Vendor  Items-VQ^ 

2 

Local  Push 
All  Items-Q^ 

A 

10.35  months 

1.0  months 

1.0  months 

B 

9.42 

1-5 

1-5 

C 

900 

2.0 

2.0 

D 

9.51 

2.5 

2.5 

£ 

9.69 

3.0 

3-0 

V 

n .67 

4,0 

4.0 

G 

13.80 

5-0 

5-0 

H 

JL2.36 

6.0 

6.0 

I 

14.82 

8.0 

8.0 

J 

13.08 

12.0 

12.0 

^Estimated  from  an  October  1974  sample  of  DSA  items. 

O 

Based  on  Table  2-1. 


T 

4# 

l! 


time  variance  was  obtained  from  a previous  study  (Ref.  [2])  by  assuming  that 
the  ratio  of  the  standard  deviation  to  the  mean  for  a comparable  lead  time 
would  remain  constant.  The  delay  P = 7*9^  months  was  estimated  from  an 
October  1974  sample  of  DSA  items.  Table  B-4  gives  the  values  of  PL , which 
were  estimated  from  an  October  1974  sample  of  DSA  items.  The  new  area-wide 
.service  levels  are  given  in  Table  B-2.  These  are  the  current  service 

levels,  except  that  the  activity  level  is  used  as  the  area-wide  level 

p^g.  Ihe  values  for  VAD^  are  again  given  in  Table  B-l.  On  the  basis  of  an 
October  1974  sample  of  receipts  at  main  supply,  y was  estimated  to  be  .03- 


4 


i 


TABLE  B-4 


-Median  Ratio  of  National  DSA  Demand  to  NSC-SD  Demand  for  an  Item 


VAD 

Category 

Ratio-Ri 

VAD 

Category 

Ifetio-Ri 

A 

5-76 

F 

7.61 

B 

8.46 

G 

11.15 

C 

6.27 

H 

14.93 

D 

6.78 

I 

9.43 

E 

6.03 

J 

40.00 

Source:  Based  on  an  October  1974  sample  of  DSA  items.  Each  figure  listed 

is  the  median  of  the  ratios  of  the  national  DSA  to  NSC-SD  demand 
for  the  items  in  the  sample  corresponding  to  the  particular  VAD 
. ; category. 


! 
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Next  the  formulas  will  he  given  for  the  DSA/GSA  items  in  the  Total  Push 
system.  The  coefficient  of  variations  for  demand  over  the  lead,  plus  review, 
plus  cycle  periods  is  given  by 

= {(W/2  + P + + J/12  + (DL  - P+DQ^)2  + V(DL)}1/2  . 


The  safety  factor  K.,  is  computed  as  the  unique  value  satisfying 


(1  - p'  ) DO 

g(Kli  = 5^ 


where  the  service  function  was  defined  previously.  Hie  safety  stock  is 


SSik  = Kik  nik  * 


The  average  on-hand  inventory  is  given  by 


AOI^  = (SSlk  + DC^/2)  (1  - T)  (VAD ^)/l2  . 


The  total  on-hand  inventory  in  the  San  Diego  area  for  items  transshipped 


at  DSA/GSA  is 


AOI  = Z Z AOI  . . 
i k=l 


Using  the  foregoing  data,  the  theoretical  value  for  AOI  was  computed  to  be 
$31.50  million. 

Next  consider  items  coming  directly  from  vendors.  The  following  are 
input  data  for  computing  the  on-hand  inventory  for  these  items; 


5 ' 


M 


i. 


D 


ui 


VL  = lead  time  for  vendor  items  in  Total  Push  system, 
W = length  of  review  period. 


4k 


, th 


TT'  = new  coefficient  of  variations  for  the  i VAD  and  type  k. 


.th 


= reorder  quantity  for  vendor  items  in  i VAD  category, 
V(VL)  = variance  of  the  lead  time  for  vendor  items, 


.th 


p'  = new  area-wide  service  level  for  i VAD  category  and  type  k. 


.th 


VAD,.  k = value  of  annual  demand  for  the  i VAD  category  and  type  k. 


fraction  of  items  coming  from  vendors. 


The  values  used  for  W,  TT^,  p^,  VAD^,  and  y are  the  same  as  those 


given  for  the  previous  case.  According  to  Table  }-l,  VL  = 1.13  months. 

Values  for  VQ^  are  given  in  Table  B-3,  and  these  are  the  same  order  quantities 
that  are  used  in  the  current  system  by  main  supply  (refer  to  Table  2-1  in 

O ,7'\  C*f  T7T  — f vhoro  T,  c •ffio  iyy~fsnf.  1 c*ar\  ±ima  for*  main 

1 

supply  to  be  replenished,  V(VL)  = V(L^)  = .2081  months  . 

Next  the  formulas  will  be  given  for  the  vendor  items  in  the  Total  Push 
system.  The  coefficient  of  variations  for  demand  over  the  lead  plus  review 
periods  is  given  by 


nik  = {(VL  +W/2>K’v)2  +W2/12  +V(VL)}1/2 


ik 


The  safety  factor  is  computed  as  the  unique  value  satisfying 


,K  . 

® Kik  " IL 


‘ik 


SSik  " Kik  nik  ‘ 


The  safety  stock  is 
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Hie  average  on- hand  inventory  is 

AOIik  = (SSlk  + VQi/2)-r(VADlk)/l2  . 

Hie  total  on-hand  inventory  in  the  San  Diego  area  for  items  coming  directly 
~fram  vendors  is 

4 

AOI  = Z Z A 01..  . 

i k=l 

M5 

Using  the  foregoing  data,  the  theoretical  value  for  AOI  was  computed  to  be 
$.28  million. 

Hie  total  theoretical  inventory  in  the  San  Diego  area  for  the  Total  Push 
system  is  equal  to  $31.78  millions,  including  the  inventory  for  items  trans- 
shipp?1!  ?.t  D8A/0SA  0 ■f+.ome  pnmi th a hi y 'Pt'otti  vpnrtnTs.  As  indicated  in 
Section  B.1.2,  the  current  theoretical  inventory  is  $12.23  million.  Thus 
the  new  theoretical  inventory  for  San  Diego  is  approximately  2.6  times  the 
previous  one.  Hie  factor  2.6  was  applied  to  the  actual  current  inventory  of 
$14.05  to  give  an  estimate  of  $36.54  million  for  the  total  on-hand  inventory 
in  San  Diego  for  the  Total  Push  system.  It  is  this  latter  figure  which  is 
reported  in  Table  6-1  of  Section  6.  Ihble  B-5  summarizes  the  calculations 
for  the  Current  Pull  and  Total  Push  systems.  These  calculations  are  given 
by  VAD  category  and  by  type  of  item.  Hie  figures  in  this  table  have  been 
normalized  to  give  $ 14.05  million  as  the  value  for  Current  Pull  and  $36.54 
million  as  the  value  for  Total  Push. 


Because  of  roundoff  error,  the  sum  of  a column  may  not  be  equal  to  the  total  Indicated. 

This  classification  is  defined  In  terms  of  the  Current  System.  Items  which  are  "Activity  Only"  In  the  Current  System  will  be 
carried  at  main  supply  in  either  Total  Push  or  Local  Push/Expa ided  Range  System.  Servmarts  are  considered  to  be  activities. 
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B.1.4  l£cal_Push_System 

Two  different  Local  Push  systems  were  described  in  Section 
2.8:  Local  Push/Expanded  Range j and  Local  Push/Current  Range.  However,  both 

of  these  systems  will  have  the  same  area-wide  on-hand  inventory  in  San  Diego, 
although  the  distribution  of  this  inventory  among  main  supply,  activities, 
and  Servments  will  be  different.  Since  the  purpose  of  this  Appendix  is  to 
compute  area-wide  inventory,  we  will  not  distinguish  here  between  these 
two  systems. 

The  following  are  input  data  for  computing  the  on-hand  inventory  for 
the  Local  Push  system: 

L = lead  time, 

W = length  of  review  period, 

it'  = new  coefficient  of  variation, 

111 

0 = reorder  auantitv  for  items  in  i^3  VAD  cateeorv. 

1 

V(L)  = variance  of  the  lead  time, 

Pik  = new  area-wide  service  level  for  i^*1  VAD  category  and  type  k, 

VAD..  = value  of  annual  demand  for  the  ith  VAD  category  and  type  k. 

lfl» 


The  values  used  for  W,  7T^,  and  VAD^k  are  the  same  as  those  used 

in  Section  B.1.3-  According  to  Table  3-1,  L = 1-13  months.  Values  for 
are  given  in  Tfeble  B-3>  and  these  are  the  same  order  quantities  that  are  used 
in  the  current  system  by  main  supply  (refer  to  Table  2-1  in  Section  2.7). 

Since  L = L^>  where  L^  was  the  current  lead  time  for  main  supply  to  be 
replenished,  V(L)  = V(L^)  = .208l  months^. 

Next  the  formulas  will  be  given  for  the  Local  Push  system.  The  coefficient 
of  variations  for  demand  over  the  lead  plus  review  periods  is  given  by 


nik  = + + ^ / 12  + V(L)}1/2 


6.15 


M • 


iL 


D 

0 

D 


The  safety  factor  is  computed  as  the  unique  value  satisfying 


E^Kik^ 


^ " pik^  \ 


JI 


ik 


The  safety  stock  is 


SSik  " Kik  nik  ' 


The  average  on-hand  inventory  is 


AOI^  = (SS^  + C^KVAD^)/^  . 


The  total  on-hand  inventory  in  the  San  Diego  area  for  the  Local  Push  system 
is 


k 

z 

£=1 


AOI  = Z Z AOI.,  . 
i k=l  1K 


Using  the  foregoing  data,  the  theoretical  value  for  AOI  was  computed  to  be 
$9.UT.  As  indicated  in  Section  B.1.2,  the  current  theoretical  inventory  is 
$12.23  million.  This  implies  that  the  ratio  between  the  new  and  the  current 
inventories  is  approximately  .77-  This  factor  was  applied  to  the  actual 
current  inventory  of  $14.05  to  give  an  estimate  of  $10.82  million  for  the 
total  on-hand  inventory  in  San  Diego  for  the  Local  Push  system.  It  is  this 
latter  figure  which  is  reported  in  Table  6-1  of  Section  6.  Table  B-5  also 
includes  the  calculations  for  the  Local  Push  system,  which  are  no^rmalized 
to  give  $10.82  as  the  final  total. 


} 


i 
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B.l. 5 Conditional_Service  Levels 

3he  right-hand  column  of  Ihble  B-2  gives  the  conditional 
services  levels  in  the  Total  Push  and  Local  Push/Expanded  Range  system:  the 

fraction  of  demand  at  an  activity/Servmart  that  can  be  satisfied  by  stock 
at  that  activity/Servmart,  given  that  main  supply  is  always  in  stock.  This 
subsection  gives  the  formulas  employed  in  computing  these  conditional  service 
levels . 

In  what  follows,  the  index  k will  be  equal  to  either  3 or  I*.  The 
following  are  input  data  used  in  the  calculations: 


*Lk 

V(TR) 


= current  lead  time  to  activities  for  type  k, 

= new  lead  time  between  main  supply  and  activities  or  Servmarts, 
= length  of  review  period, 

= current  coefficient  of  variation  for  the  i^  VAD  and  type  k, 

= new  coefficient  of  variation  for  the  i^  VAD  and  type  k, 

= current  reorder  point  for  the  i^  VAD  and  type  k, 

th 

= current  reorder  quantity  for  the  i VAD  and  type  k, 

= variance  of  lead  time  between  main  supply  and  activities 
or  Servmarts. 


fl 

i ■ 


As  in  Section  B.1.2,  L^  = .33  months  and  L^  = 1.13  months.  According 
to  T&ble  3~1>  TR  =.13  months.  Again  W = .0^5  months  (or  one  day).  Hie 
values  for  Trik,  tt^,  RPik,  and  are  given  in  Thble  B-l.  We  used 

V(TR)  = .0033  months^,  which  was  derived  from  a previous  study  (Ref.  [2]) 
by  assuming  that  the  ratio  of  the  standard  deviation  to  the  mean  for  a 
comparable  lead  time  would  remain  constant. 
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The  coefficient  of  variations  for  demand  at,  an  activity  over  the  lead, 
plus  review,  plus  cycle  periods  is  given  by 

nik  = {(W/2  + Qik)(77ik)2  + + + S.k}  \k  + V(TR^1/2  * 


Our  assumption  is  that  activities  and  Servmarts  will  have  the  same  safety 
stock  as  in  the  current  system.  Thus 


The  safety  factor  is 


“i*  ■ “ik  * \ 


Kik  - sVnik 


Bius  the  conditional  service  level  is 


c P-nr  * 1 ■ 


etv  nik 


The  values  of  cp^  are  listed  in  Table  B-2.  The  average-  conditional  service 
level  (weighted  by  VAD^)  is  .87^. 


B.2  Derivation  of  the  Base  StoCiC  System 

First  consider  items  at  NSC-San  Diego  which  are  currently  being 
resupplied  from  DSA/GSA  depots.  Our  assumption  is  that  in  the  Total  Push 
system,  the  DSA/GSA  depots  will  only  be  used  as  transshipment  points,  rather 
than  as  stocking  points.  Supplies  will  be  ordered  simultaneously  for  all 
NSC's  using  a group  reorder  rule  called  the  base  stock  system.  The  base 
stock  level  BSL^  for  the  item  at  the  NSC  govern  both  the  ordering 
and  shipment  allocation  decisions.  This  level  is  a desirable  maximum 


Inventory  for  the  particular  item.  At  the  beginning  of  each  day  (or  at  the 
beginning  of  any  review  period),  the  available  inventory  of  an  item  is  sub- 
tracted from  its  base  stock  level.  Bie  difference  is  ’’the  amount  to  be 


ordered'1  for  that  item.  Whenever  the  sum  of  "the  amounts  to  be  ordered" 
for  an  item  over  all  NSC's  equals  a prespecified  order  quantity,  ther.  a 
shipment  in  that  quantity  is  ordered  from  an  appropriate  commerical  vendor. 

Let  a^j  be  the  area-wide  available  (on-hand  plus  on-order)  inventory 
of  the  i^*1  item  at  the  NSC,  be  the  mean  national  demand  (over  all 
NSC's)  for  item  i,  be  the  order  quantity  for  item  i in  months'  supply. 
In  terms  of  this  notation,  the  ordering  rule  is  this:  order  units  of 

item  i from  a vendor  whenever  the  accumulated  demand  over  all  NSC’s  reaches 


Z (bsl 


■ ^ ^ Vi 


The  base  stock  level  BSL. . is  determined  from  the  fact  that  at  the 
instant  a shipment  is  ordered  for  NSC  replenishment,  the  amount  to  be 


ordered  plus  the  available  inventory  at  an  NSC  is  exactly  equal  to  the  base 


stock  level  for  the  item  at  that  NSC.  To  avoid  a stockout,  the  base  stock 
level  must  satisfy  all  of  the  demand  for  an  item  from  the  time  a shipment 
is  ordered  until  the  time  the  next  shipment  arrives  at  the  NSC.  Therefore, 
the  base  stock  level  must  contain  sufficient  weeks  of  inventory  to  last  for 
a time  period  equal  to  the  time  between  orders  (cycle  time),  plus  the  transit 
time  (between  a vendor  and  NSC),  plus  the  safety  stock.  The  safety  stock 
is  defined  to  be  the  expected  net  inventory  when  a procurement  arrives. 

For  the  purposes  of  exposition,  it  is  convenient  to  examine  the  following 
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cases  when  deriving  the  formulas  for  this  model; 

a)  Continuous  review  without  composition  delay; 

b)  Periodic  review  without  composition  delay; 

c)  Periodic  review  with  composition  delay. 

However,  it  is  only  the  third  case  that  is  used  in  Section  B.1.2. 

B.2.1  Continuous  Review  Without  Composition_Delay 

In  the  simplest  case,  the  inventory  manager  ( IK)  monitors 
the  asset  positions  of  all  NSC's  continuously  over  time,  and  the  amount  to 
be  sent  to  the  NSC  is  determined  whenever  a purchase  is  made  from  a 
vendor.  For  this  case,  we  make  the  assumption  that  Eqn.  (l)  would  hold  with 
a strict  equality  when  an  order  is  placed.  This  assumption  would  be  valid 
if  items  were  purchased  by  customers  in  single  units  or  if  their  purchase 
quantities  were  small  compared  to  RSL^ . Hie  total  amount  ordered  from  the 
vendor  is  eaual  to  Q..  u. . and 


Aij  ^ij  ' aij 


is  the  amount  to  be  sent  to  the  j NSC.  Thus,  at  the  moment  an  order  is 

placed,  the  total  amount  of  item  i on-hand  or  on-order  at  the  NSC  is 

equal  to  BSL.  . Define  the  mean  lead  time  L.  to  be  the  mean  time  between 
^ J — ■ J 

when  stock  is  ordered  from  the  vendor  and  when  it  arrives  at  the  j^1  NSC. 

He  value  of  BSL. . must  be  sufficiently  large  to  meet  all  the  demands  for  the 
J 
tt 

Item  i at  the  j NSC  over  an  interval  equal  to  the  lead  plus  cycle  time. 


KLij  - “ij[Lu  + «ij + SV  - 


I i 


’ 


,th 


where  p.  is  the  mean  (area-wide)  demand  for  item  i at  the  J ' NSC' and  SS.  . 

ij  ^ J 


is  the  safety  stock.  Hie  safety  stock  is  defined  to  be  the  expected  on-hand 


inventory  when  a procurement  arrives.  Let  the  random  variable  Z__  be  the 

,th 


actual  on-hand  inventory  of  item  i at  the  j NSC  when  the  next  procurement 
arrives,  and  it  satisfies 


2u  - “hj  - hj  - 


,th 


-where  D.  , is  the  total  demand  for  item  i at  the  j NSC  over  the  lead 
ij 


plus  cycle  times.  Because  both  the  cycle  time  (time  between  orders)  and  the 


lead  time  are  random  variables,  D.  can  be  viewed  as  being  a random  sum  of 

***  J 


random  variables.  Let  <2^  be  the  average  number  of  units  purchased  by  each 


customer.  Our  assumption  in  Section  2.9  was  that  customers  arrive  at  the 
variov.®  r'f‘  rH-p-fprpnh  WRc's  according  to  the  Poisson  process 

(i.e.,  customers  are  assumed  to  arrive  randomly  over  time);  thus  the  cycle 
time  will  correspond  to  a gamma  distribution  with  mean  and  variance 

^ ve  ^ur^^ler  assume  that  p_^  is  small  compared  to  p^  (i.e. 
ihe  demand  at  one  NSC  is  small  compared  to  the  nationwide  demand),  then  the 


cycle  time  will  be  (approximately)  statistically  independent  of  the  daily 


th  * 

demands  at  the  j NSC.  Under  these  conditions  it  can  be  shown  that  D. 


ij 


has  mean 


E(D")  - 'i/lu  + V 


ij' 


-and  variance 


(4) 


v(V  - <l«  ♦ V ti  ♦ v(lu>+ir 
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Refer  to  Bnanuel  Parzen,  Stochastic  Processes,  Holden-Day,  Inc.,  San  Francisco, 
1962,  page  56. 
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T 
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where  V(L  ,)  is  the  variance  of  the  lead  time  for  item  i to  be  sent  to  the 

J^1  NSC,  a2  is  the  variance  of  demand  for  item  i at  the  J NSC  per  unit 

^ J 


time.  Note  that  Eqn.  (3)  implies  that  V^Z^)  is  equal  to  V(D^).  Let 


«th 


V - a.  /p.  be  the  coefficient  of  variation  at  the  j NSC.  Also  let 
ij  ij  ij 


= p^/p^  be  the  ratio  of  national  demand  to  the  demand  at  the  j NSC. 
Our  assumption  of  Poisson  customer  arrivals  at  activities  implies  that 


TT^  = (ttj/P-tj)1/2-  a±/p.±  = ^j/R ij*  'Glis  implies  that 


- t9i  ’■iAj  * (Lij + s.>  \3  + v<LiS»  “ij  • 


It  is  convenient  to  write 


- (nii  “ij’  > 


vhprp 


(5) 


+ <Lu + V Tl)  *v(Lu,)1/2 


"We  have  defined  Z.  to  be  the  on-hand  inventory  when  the  next  procure- 

J 


ment  arrives,  and  it  has  mean  SS^  P^j  and  standard  deviation  IT^j  ^ 


. th 
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Z is  negative,  then  -Z  is  the  nrnber  of  backorders  of  the  i item 

i J IJ 

th 

existing  at  the  j NSC  when  the  next  procurement  arrives.  Under  the  assumption 


that  Z.  (or  equvialently  D ) has  a Normal  distribution,  then  the  expected 
J- J J 


number  of  backorders  of  item  i can  be  computed  as  follows: 


2=0 


BO 


ij 


7 -fca?...  9 (z  "-si^ii) 


dz 


Z=-o» 


liJ 


■ j 


h 


— r — r-TfiM<iii  m 


p 

u 

0 

i! 


[] 


RJ 


lj 


L! 


where 


q>(r)  = — j=-  exp(-  | r2) 


It  can  be  shown  that 


' niJ  “lj  * (t^  ) ‘ ssiJ  *(t^)  “u  ' 


ij 


where 


1>(r)  = / <p (x)  dx 


x=r 


Define  the  safety  factor  so  that 


(6) 


SSij  = Kij  nij  ' 


Urns 


■^ij  = nij  *LJ  g(Kij)  ' 


where  the  service  function  g( • ) is  defined  as 


«<*«>  - - Kij  ‘<V + 


Let  the  service  level  p be  defined  as  the  fraction  of  demand  for 
. **“  J 

XV  y j| 

item  i at  the  j NSC  that  should  be  satisfied  without  a backorder. 


Refer  to  G.  Hadley  and  T.  M.  Whitin,  Analysis  of  Inventory  Systems, 
Prentice-Hall,  Inc.,  Englewood  Cliffs,  1963,  page  446 . 


This  is  the  service  measure  used  in  such  commercial  inventory  control 
systems  as  the  IBM  Consumer  Goods  System  (COGS)  and  the  Honeywell  PROFIT 
system. 
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Since  the  average  demand  over  a cycle  is  , the  expected  number 'of  back- 
orders over  a cycle  should  not  exceed  (l  - p^)  This  condition  will 
be  met  if  the  safety  factor  is  chosen  so  that 


(!  - Pij)  Pjj  ^ p±j  e(KiJ ) , 


(i-Pi.Mi 


It  can  be  shown  that  the  service  function  g( • ) is  monotonically  decreasing 
and  is  convex.  Thus  the  problem  of  computing  the  unique  value  of 
satisfying  (7)  is  equivalent  to  finding  the  zero-crossing  of  a monotonically 
decreasing  function.  Note  that  K. . will  be  the  same  for  all  items  having 

J 

<?  own  iroliioe  rs‘ f*  TT  . 0 ftnH  /*\ 

iy  -1 .y 

In  summary,  the  first  step  is  to  compute  H.  , using  Eqn.  (5)*  The  next 

^ J 

step  is  to  compute  the  value  of  K.  satisfying  (7),  which  then  determines 

J 

the  safety  stock  SS . using  Eqn.  (6).  This  allows  the  base  stock  level 

**■  J 

BSL.  . to  be  computed  with  Eqn.  (2).  Hie  average  on-hand  inventory  is  then 
J 


A0Iu  - tssu  + V21  "j 


II  U 


B.2.2  Periodic  Review  Without  Comgosition_Delay 

Section  B.2.1  only  examined  the  simplest  case.  We  will  now 
add  same  complexities  to  the  model.  First  consider  the  case  of  periodic  review: 
The  inventory  assets  of  the  NSC’s  are  reviewed  only  at  the  beginning  of  a 
review  period  of  length  W.  For  example,  W could  be  one  day,  tw&  days,  or 
a week.  Hence  the  time  interval  between  when  Eqn.  (l)  is  first  satisfied  and 
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vhen  an  order  can  be  placed  follows  the  uniform  distribution  with  mean  W/2 
and  variance  N2/^.  In  other  words,  the  average  time  between  when  Eqn.  (l) 
.is  first  satisfied  and  the  beginning  of  a review  period  is  equal  to  W/2. 

Motice  that  both  the  ordering  and  composition  decisions  are  delayed  until  the 
beginning  of  a review  period.  Let  a^j  be  the  available  inventory  of  item  i 
at  the  jth  NSC  at  the  beginning  of  the  review  period  when  the  order  is  placed. 
Ihe  amount  of  item  i to  be  sent  to  the  j NSC  is  now  equal  to 


AiJ  = ' Di  K 


HA-  a*  , 

I « 


when  is  the  nation-wide  (over  all  NSC’s)  demand  for  item  i that 

-occurred  during  the  periodic  delay:  the  delay  between  when  an  order  would 

have  been  placed  in  a continuous  review  system  and  the  beginning  of  the  next 
review  period.  It  can  be  bLluwu  Liiat  onit>  allocation  rule  cc-wic^icc 


jA«***i  • 

Ihe  amount  of  inventory  on-hand  at  the  NSC  when  the  next  shipment 
arrives  is  given  by 

Z4  . = BSL. . - D.  -iA  - D. , , 

ij  ij  i ^ iJ 

th 

where  D is  again  equal  to  the  total  demand  for  item  i at  the  j NSC 
over  the  lead  plus  cycle  times.  Because  of  the  periodic  delay,  the  base 
stock  level  must  now  satisfy 


KLij  - “u'1'/'2  * * V * ssu  “ij 


(9) 
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Again,  the  safety  stock  SS^  is  a function  of  VCZ^).  Note  that  we  may 

assume  D.  and  D.  to  be  statistically  independent,  as  these  variables 
X 1J 

refer  to  non-overlapping  time  intervals.  Dius  these  variances  satisfy 


v'V 


■ (sf)  v(Ei 


) +v(DlJ)  , 


vhere  V(D.  .)  is  given  by  Eqn.  (4).  It  remains  only  to  compute  VC^). 

Because  the  delay  due  to  having  a review  period  is  a random  length  of 

* 

time,  D.  will  be  a random  sum  of  random  variables.  It  can  be  shown  that 


has  mean 


and  variance 


E(l>i  ) « -|~ 

w2  2 
¥ n 

^Di}  = 12~  + 


where  is  the  variance  of  nation-wide  demand  (over  all  NSC's)  for  item  i 

per  unit  time.  Define  the  nation-wide  coefficient  of  variation  to  be 

7r  = Since  our  assumption  was  that  customers  arrive  according  to  a 

l/2 

Poisson  process  and  buy  C£^  units  of  item  i,  ir^  = (of^/u^)  . Diis  implies 

that  tj-j  = 1bus  after  substituting  TT^  and  combining  V(D^)  with 

V(D.  .),  the  variance  of  Z.  . can  be  shown  to  be 

X J X J 


v(V  - (ni0  ^Ij’  • 


where 


? 1 V* 


- ((W/2  + dj)  Tjj/Sjj  + W2 /12  + VUjj)  + (LtJ  + dj)  TTjj) 


Die  safety  factor  K.  . is  computed  from  Eqn.  (7)  as  before,  except  with 

x J 

41 

Refer  to  Ref.  [6],  page  56. 
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the  foregoing  value  of  II.  . The  safety  stock  is  then  computed  with' (6), 
which  allows  both  the  base  stock  level  and  average  on-hand  inventory  to 
be  obtained. 

B.2.3  Periodic  Review  with  Composition  Delay 

Next  we  will  derive  the  reordering  and  composition  formulas 
-for  the  most  complex  case:  periodic  review  with  composition  delay.  Ibis 

is  the  model  which  is  used  in  the  calculations  in  Section  B.1.3  for  items 
transshipped  through  DSA/GSA  depots.  The  total  amount  purchased  from  a 
vendor  is  equal  to  and  this  quantity  is  then  sent  to  a DSA/GSA 

depot.  At  this  depot,  the  shipment  is  then  allocated  and  shipped  to  the 
various  NSC's.  Hie  models  of  Sections  B.2.1  and  B.2.2  assumed  that  the 
composition  decision  (i.e.  the  quantity  which  each  NSC  would  receive)  was 
made  simultaneously  with  the  decision  to  reorder  from  the  vendor.  However, 

/-» A rl  V*o  + n>  r*<*wmnC"f  ■f-.i  nn  r^r*  i & i nn 

■ w w— - — trxr-  - — — - Jr — ~ r- *•*.* 

until  the  time  that  the  shipment  reaches  a DSA/GSA  depot.  In  this  way,  the 
latest  demand  data  from  the  NSC's  could  be  used  to  make  the  allocation, 
which  in  turn  should  reduce  safety  stock  requirements  at  the  NSC ' s . 


Let  the  lead  time  L. . be  divided  into  two  components:  P , which  is 

the  time  between  when  a shipment  is  ordered  from  a vendor  and  when  it  arrives 

at  a DSA/GSA  depot;  and  L - P . , which  is  the  time  between  when  a shipment 

, th 

arrives  at  a DSA/GSA  depot  and  when  it  arrives  at  the  j NSC.  Our 

assumption  is  that  the  composition  decision  can  be  postponed  for  P^  days 

after  a decision  to  reorder  is  made.  Let  a"  be  the  available  inventory 

^ J 

of  item  i at  the  NSC  after  this  delay  of  P^  days.  The  amount  of  item  i 

th 

to  be  sent  to  the  j NSC  is  now  equal  to 
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vhere  is  equal  to  the  nation-wide  (over  all  NSC's)  demand  for  item  t. 

that  occurred  over  the  periodic  and  composition  delay  intervals.  This  allo- 
cation rule  can  be  shown  to  satisfy 


^ Ai.j  " Qi  ^i  * 


The  appropriate  base  stock  level  BSL^^  still  satisfies  Eqn.  (9)* 

3he  amount  of  inventory  cn-hand  when  the  next  shipment  arrives  is 


Z.  . = BSL  - D - D"  , 

ij  ij  i iJ 


where  D?  . is  equal  to  the  demand  for  item  i at  the  j NSC  over  the  remaining 

i j 

lead  time  (L  - P)  plus  cycle  time.  Thus 

‘JL, 

‘i 


T(Zij)  ' l^)  V(Di)  + V(DiV 


as  D.'  and  D"  refer  to  demands  over  non-overlapping  time  intervals. 

J.  i J 

Using  arguments  similar  to  those  employed  previously, 


1 

K 

II 

II 

II 


and 


E(Dp  = ^(W/2  + P^  , 

V(Dp  = (W/2  + Pi)  a\  + [W 2/l2  + V(Pi)]  nf  > 

- “iAj  - pi + V ’ 

*»5j>  - (Lu  - P1  + V *?j  * [ TT  * v<hi  - V 


2 

* 


where  V(P^)  is  tne  variance  of  the  composition  delay  and  V(L^j  - P^) 
is  the  variance  of  the  remaining  lead  time  component.  Because 


I 


MMMte 


V(L  ) = V(P±)  + V(Li(j  - P±)  and  ir\  * 7 t^/R^  , 


it  can  be  shown  that 


v(zij>  • <"«  “u1  - 


-where 


^ik* 


2 

^ + pi  + Qi)^+S  + (LiJ-pi  + ^)7rL+v(Lij) 


|V2 
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Hhe  safety  factor  K.  and  safety  stock  SS.  . are  computed  from  Eqns. 

1 J 1 J 

(6)-(7)  as  before.  Hiis  allows  both  the  base  stock  level  and  average  on-hand 
inventory  to  be  computed.  This  also  completes  the  derivation  of  the  formulas 
for  the  base  stock  system.  The  application  of  these  formulas  to  the  models 
employed  in  Appendix  B.l  is  straightforward  and  will  not  be  discussed  here. 

B-3  Derivation  of  the  Reorder  Point-Reorder  Quantity  Model 

Ihe  standard  reorder  point- reorder  quantity  model  is  used  in  the 

Current  Pull  system.  Local  Push  systems,  and  for  items  sent  directly  from  a 

vendor  to  San  Diego  in  Total  Push.  In  these  models,  the  ordering  decision 

is  based  upon  the  parameters  (RP^,  Q^j)  ^°r  at  "^e  J ^ NE5C: 

whenever  the  available  area-wide  inventory  a^  at  the  NSC  falls  to 

the  reorder  point  KP^,  then  p^  items  are  ordered  from  a vendor, 

where  p is  the  mean  demand  for  item  i at  the  NSC.  Note  that  the 
^ J 

base  stock  system  of  Appendix  B.2  was  a group  trigger  model,  while  the  model 
in  this  section  is  the  usual  single  trigger  model:  in  the  base  stock  system 

an  item  was  ordered  simultaneously  for  all  NSC's,  while  the  reorder  point- 
reorder  quantity  model  only  considers  the  inventory  position  at  one  NSC. 

Ihe  concept  of  composition  delay  is  not  relevant  in  this  case,  as  the  reorder 


■MM 


quantity  will  always  be  the  same:  ^ . However,  it  will  again  be 

convenient  to  develop  the  formulas  separately  for  the  continuous  and 
periodic  review  cases. 

B-3.1  Continuous  Review 

Let  L.  . be  the  mean  time  between  when  item  i is  reordered 
ij 

for  the  j NSC  and  when  stock  is  delivered.  In  the  continuous  review  case, 

the  reorder  point  HP  must  satisfy 

**■  J 

- (Lij  + 5Sij)  “u  < 


where  p^  is  the  mean  (area-wide)  demand  per  unit  time  for  item  i at  the 
th 

j NSC  and  SS.  . is  the  safety  stock. 

^ J 

Define  to  be  the  on-hand  inventory  when  a procurement  arrives j 


Zij  ' Dij  » 


where  D^j  is  the  random  demand  over  the  lead  time.  Because  the  lead  time 
is  a random  variable,  can  be  viewed  as  being  a random  sum  of  random 

41- 

variables.  Using  the  same  approach  as  in  Section  B.2.1,  it  can  be  shown  that 
has  mean 


and  variance 


*(V  - ht  h3 


^DiJ^  = Lij  aij  + V^Lij^  ^ij  » 


where  V(L^j)  is  the  variance  of  the  lead  time  and  is  the  standard 


Refer  to  Ref.  [6],  page  5 6. 
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deviation  of  demand  for  item  i at  the  J ^ NSC  per  unit  time.  Because 
"V(Z^j)  = VCD^),  we  can  write 


* V - <nij  “u>‘ 


y 


vhere 


"u  - <l 


TT. 


U iJ 


+ T(  V1 


1/2 


The  analysis  of  Section  B.2.1  applies  directly  to  show  that  the  safety  stock 
SS.  , satisfies  Eqn.  (6),  the  safety  factor  K . satisfies  Eqn.  (7),  and 

1 J i J 

the  average  on-hand  inventory  is  computed  with  Eqn.  (8). 

B.3*2  Periodic  Review 

The  formulas  used  in  Appendix  B.l  assumed  that  the  control 
system  had  a review  period  of  length  W.  Hence  the  interval  between  when 
the  reorder  point  is  reached  and  when  an  order  can  be  placed  follows  the 
uniform  distribution  with  mean  W/2  and  variance  W^ /l 2.  Thus  the  reorder 
point  must  satisfy 


- “ij[Lu 


+ W/2  + SS  ] . 


Again  let  Z^  be  the' on-hand  inventory  when  a procurement  arrives, 


Ulus 


Z,  . = HP,  - D ’ , 

ij  ij  ij 


where  D*  is  the  random  demand  for  item  i at  the  NSC  during  the 

A J 

periodic  delay  plus  lead  time.  Using  the  same  approach  as  before,  it  can  be 


shown  that 


where 


*V  - ("ij  “u5  > 


n,  . = ((L,  , + W/2)  T2,,  * M 2/12  * V(L,  J)l/2  . 


‘ij  "“ij 


The  safety  stock,  safety  factor,  and  average  on-hand  inventory  can  now  be 
computed  with  Eqns.  (6)-(8).  This  completes  the  derivation  of  the  reorder 
point-reorder  quantity  model.  The  application  of  these  formulas  to  the 
models  employed  in  Appendix  B.l  is  straightforward  and  will  not  he  discussed 
here. 


fl 
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APPENDIX  C:  CALCULATION  OF  COST  ESTIMATES 


C.l  CURRENT  PULL  SYSTEM 

C.1.1  Inventory  Holding  Costs 

Inventory  holding  costs,  not  including  land  and  building, 
are  computed  as  21%  of  inventory  value.  According  to  the  FMSO  Report 
(1),  the  level  of  9 cog  peacetime  inventory  at  NSC  is  $4,744,003,  implying 
an  annual  NSC  holding  cost  of  (.21)($4,744,003)  = $996,241.  From  the  MISR 
tapes,  the  total  on  hand  9 cog  inventory  at  the  major  activities  is 
$8,493,196  and  generates  an  annual  holding  cost  of  ( .21 ) ($8,493,196)  = 
41,783,571.  Similarly,  the  servmart  inventory  level  is  $815,734  and 
generates  a holding  cost  of  V..21  )($81 5,734 ) =$171  ,304.  From  Table  6.1  , 
DSA/6SA  current  9 cog  inventory  held  for  resupplying  San  Diego  totals 
$32,275,000  and  generates  holding  costs  of  ( .21 ) ($32,275,000)  = $6,777,750. 
C.l. 2 In-Transit  Inventory  Holding  Costs 

In-transit  inventory  holding  costs  are  computed  as 
21%  of  inventory  value.  The  in-transit  inventory  levels  presentee'  for 
the  Current  Pull  System  in  Table  6-2  generate  the  following  annual 


holding  costs:  . 

In-Transit  Route 

DSA/GSA  to  NSC 
DSA/GSA  to  Major 
Activities 

DSA/GSA  to  Servmarts 
NSC  to  Major  Activities 
NSC  to  Servmarts 


Inventory  Level 

$1,912,612 

336,052 

31 ,443 
169,810 
81,711 


(•21) 

(•21) 

(-21) 

(.21) 

(.21) 


Holding  Cost 

$401 ,649 
70,571 

6,603 

35,660 

17,159 


C.l. 3 Transportation  Costs 

C.l. 3.1  DSA/GSA  Transportation  Costs 

From  reference  (2),  Section  D.2.2,  the  DSA 


common  carrier  rate  was  $18.13  per  measurement  ton  (MT),  and  the  DSA  parcel 
post  rate  was  $163.30/MT  in  FY  72.  Similarly,  the  GSA  common  carrier  rate  was 
$14.1 8/MT , and  the  GSA  parcel  post  rate  was  $1 25. 37/MT.  Weighting  these 
rates  by  the  number  of  MT's  shipped  to  NSC  (also  given  in  Section  D.2.2  of 
reference  (2)),  a composite  common  carrier/parcel  post  rate  for  DSA  is 
computed  to  be  $19.14/MT,  and  for  GSA,  $14.23/MT.  These  rates  and  MT's 
were  effective  in  FY  72.  Assuming  an  annual  inflation  rate  of  7%  for  2 
years,  compounded  annually,  new  composite  shipping  rates  for  FY  74  become 
$21 ,91/MT  for  DSA  and  $16.29/MT  for  GSA. 

From  NSC  accounting  reports  (5),  FY  74  Receiving  Operations  at  NSC 

handled  406,349  MT's  of  incoming  common  carrier  and  parcel  post  cargo. 

From  a sample  of  bills  of  lading  at  NSC  in  reference  (2),  .344  of  all 

MT's  received  was  DSA  material,  .395  was  GSA  (9Q)  material,  and  .261  was 

other  material.  Using  the  FY  74  composite  rates  calculated  above,  the 

current  transportation  cost  for  DSA  cog  material  received  at  NSC  is 

(.344) (406, 349) ($21. 91)  = $3,062,669.  Similarly,  the  current  transportation 

cost  for  GSA  cog  material  is  ( . 395) (406 ,349) ($16.29)  = $2,614,673.  The 

total  is  $3,062,669  + $2,614,673  = $5,677,342  per  year.  From  sampling  (3), 

3%  of  receipts  at  NSC  are  from  vendors  directly.  Attributing  3%  of  this 

transportation  cost  to  these  types  of  shipments,  the  total  current  DSA/ 

GSA  transportation  cost  for  shipments  to  NSC  (excluding  servmarts)  is 

(.97)($5,677,349)  = $5,507,029.  From  Section  A. 1.1,  the  ratio  of  DSA/ 

GSA  dollar  demand  from  servmarts  to  dollar  demand  from  NSC  under  the  Current 

Pull  System  is  $593,260  ^ $36,087,023  = .016.  The  DSA/GSA  transportation 

cost  for  shipments  to  servmarts  is  then  calculated  as  (.016)($5 ,507 ,029) 

0 

- $88,112.  Again  from  Secion  A. 1.1,  the  ratio  of  DSA/GSA  dollar  demand 
from  major  activities  to  dollar  demand  from  NSC  under  the  Current  Pull 
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System  is  $6,340,608  ~ $36,087,023  = .176.  The  DSA/GSA  transportation  cost 
for  shipments  to  major  activities  is  then  calculated  as  (.176)($5 ,507 ,029) 

= $969,237. 

C. 1 .3.2  NSC  Transportation  Costs 

From  NSC  accounting  reports  (5),  the  total 
FY  74  NSC  truck  transportation  cost  is  determined  from  the  following 
accounts: 


2168  Account  Number 


Description 


FY74  Cost 


62 

Maint.  Vehicle  Transp. 

$4,883 

63 

Oper.  Vehicle  Transp. 

9,165 

64 

Maint.  other  Transp.  Equip. 

26,967 

65 

Oper.  other  Transp.  Equip. 

125 

66 

Equipment  Rentals 

503,482 

67 

Drivers 

346,319 

6810 

Dispatchers 

38,663 

6830 

Other  Supervision 

22,615 

6840 

Operations,  other 

14,960 

6850 

Allowed  time 

6,580 

6860 

Misc.  Operating  Costs 

8,884 

6870 

Gas  tax  refunds 

(1,696) 

$980,947 

From  a sample  in  reference  (2),  the  fraction  of  MT's  transported  by  truck 
which  is  9 cog  material  is  .739.  Therefore,  the  current  total  NSC  9 
cog  truck  transportation  costs  are  (.739)($980,947)  = $724,920.  From 
Section  A. 1.1.  the  fraction  of  demand  at  NSC  under  the  Current  Pull  System 
which  comes  from  servmarts  is  .2£0,  from  major  activities  .415,  and  from 
other  customers,  .385.  Using  thesb  fractions,  the  portion  of  NSC  9 cog 
truck  transportation  costs  due  to  servmart  shipments  is  ( .200) ($724,920) 

= $144,984;  that  due  to  shipments  to  major  activities  is  (.415)($724,920) 

= $300,842;  and  that  due  to  shipments  to  other  customers  ( .385) ($724 ,920) 

= $279,094. 


- 
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C.1.4  Issue  and  Receipt  Costs 

C. 1.4.1  NSC  Issue  and  Receipt  Costs 

Table  C.1.4  presents  the  current  NSC  cost  per  9 
cog  issue  and  receipt  by  account,  in  column  (1).  These  are  based  primarily 
upon  FY74  NSC  accounting  data  (5).  The  total  number  of  9 cog  issues  at 
NSC  during  FY74  was  640,184,  per  Table  A. 2-1,  and  is  listed  in  the  issue 
portion  of  column  (2).  The  corresponding  9 cog  receipt  total,  142,056,  is 
listed  in  the  receipt  portion  of  column  (2).  The  total  NSC  9 cog  issue 
and  receipt  costs  under  the  Current  Pull  System  are  then  computed  in 
column  (3),  with  one  exception.  The  Requisition  Processing  account  must 
be  adjusted  to  include  those  requests  for  items  which  NSC  does  not  carry, 
but  which,  nevertheless,  contribute  to  the  workload  in  this  account.  From 
the  MISR  tapes,  the  frequency  of  ordering  non-NSC  items  by  the  major 
activities  and  servmarts  is  51,584  per  year.  Assuming  that  all  requests 
for  non-NSC  material  pass  through  NSC  (and  that  no  subsequent  transshipment 
of  those  items  takes  place),  column  (3)  is  corrected  by  inflating  Requisition 
Processing  by  the  ratio  (51,584  + 640,184)  ~ 640,184  = 1.081.  This 
yields  (1 .081  X$1 92,055)  = $207,611  as  the  total  Requisition  Processing  cost 
in  column  (5). 

The  total  NSC  issuing  costs  of  $1,155,084  must  now  be  attributed 
to  servmarts,  major  activities,  and  other  customers.  In  Bulk  Issue  and 
Loading,  the  workload  is  related  to  the  volume  of  material  issued. 

Assuming  that  dollar  value  varies  proportionately  with  the  volume  of  material, 
the  NSC  value  of  annual  demand  from  servmarts,  major  activities,  and  other 
customers  in  Section  A. 1.1  is  used  to  prorate  the  issuing  costs  generated 
by  these  two  accounts.  In  the  remaining  issuing  accounts  the  workload 
is  more  closely  associated  with  the  number  of  issues  made.  Therefore, 
the  fractions  of  issues  from  NSC  to  servmarts,  to  major  activities,  and 
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to  other  customers  are  used  to  prorate  the  issuing  costs  generated  by 
these  remaining  four  accounts.  The  results  are  as  follows: 


Attributed  To  Item  Related  Costs  Volume-Related  Costs  Total 


Servmarts 
Major  Activities 
Other  Customers 


$101,890 

52,152 

328,848 


$134,439 

278,960 

258,795 


$236,329 

331,112 

587,643 


$482,890 


$672,194  $1,155,084 


The  total  receipt  costs  of  $565,383  must  be  attribued  to  DSA/GSA 
shipments  and  to  shipments  direct  from  vendors.  From  sampling  (3),  3%  of 
all  NSC  9 cog  receipts  are  known  to  be  of  this  latter  type.  Therefore, 

( . 03) ( $565,383)  = $16,961  in  receiving  costs  is  due  to  receipts  from 
vendors,  and  $565,383  - $16,961  = $548,422  is  due  to  receipts  from  DSA/GSA. 

C. 1 .4.2  DSA/GSA  Issue  and  Receipt  Costs 

From  reference  (2),  Tables  D.5  and  D.6,  FY72 
issuing  costs  for  DSA  and  GSA  were  estimated  to  be  $3.01  per  issue  and 
$4  .02  per  issue,  respectively.  . Assuming  an  annual  inflation  rate  of  7% 
for  two  years,  compounded  annually,  the  current  FY74  issuing  rates  are 
estimated  at  $3.45  per  issue  for  DSA  and  $4.60  per  issue  for  GSA.  From 
Section  A. 2.1,  NSC  received  137,794  issues  from  DSA/GSA.  From  Table  A. 2-1, 
.156  of  all  9 cog  receipts  were  9Q  (GSA  managed).  Therefore,  (.156)137,794  = 
21,496  issues  were  made  by  GSA,  and  137,794  - 21,496  = 116,298  were  made  by 
DSA.  In  support  of  NSC  (Main  Supply)  only,  FY74  issuing  cost  for  DSA 
is  then  calculated  as  ($3.45)(11 6,298)  = $401,228,  and  for  GSA,  ($4.60) 
(21,496)  = $98,882.  Total  DSA/GSA  issuing  cost  in  support  of  NSC  is  the 
sum,  $401,228  + $98,882  = $500,110. 

From  Table  C.1.4,  column  (3),  the  ratio  of  total  NSC  receiving 
cost  to  issuing  cost  is  $565,383  ~ $1,139,528  = .497.  Assuming  that 
the  same  ratio  holds  true  for  DSA/GSA  operations,  the  DSA/GSA  receiving 
cost  in  support  of  NSC  is  ( .497)($500,110)  = $248,555. 
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From  Section  A. 1.1,  the  total  dollar  demand  for  9 cog  non-NSC  material 
placed  on  DSA/GSA  stocks  directly  by  servmarts  and  major  activities  is 
$6,340,608  + $593,260  = $6,933,868.  Also  from  A. 1.1,  the  total  9 cog 
demand  at  NSC  by  all  customers  is  $37,203,116.  The  ratio,  $6,933,868  - 
$37,203,116  = .186,  when  applied  to  the  current  DSA/GSA  issuing  and 
receiving  cost  in  support  of  NSC  only,  yields  the  DSA/GSA  issuing  cost 
in  support  of  servmarts  and  major  activities,  (.186) ($500,110)  = $93,020, 
and  the  DSA/GSA  receiving  cost  in  support  of  the  servmarts  and  major 
activities,  (.186) ($248,555)  = $46,231. 

In  order  to  prorate  the  $93,020  issuing  cost  between  servmarts  and 
major  activities,  it  is  again  assumed  (as  in  Section  C. 1.4.1)  that  the  NSC 
issuing  and  receiving  operation  can  be  used  as  a small  scale  model  of  the 
DSA/GSA  system.  From  Column  (4)  of  Table  C.1.4,  the  volume-related 
accounts  (Bulk  Income  and  Loading)  make  up  .292  + .298  = .590  of  the  total 
NSC  issue  cost.  Therefore,  (.590) ($93,020)  = $54,882  in  DSA/GSA  costs 
will  be  prorated  between  the  servmarts  and  major  activities  according  to 
the  relative  dollar  value  requirements  placed  against  DSA/GSA  from  Section 
A. 1.1,  and  the  remaining $93,020  - $54,882  = $38,138  will  be  distributed 
according  to  the  relative  numbers  of  requirements  placed  against  DSA/GSA 
from  Section  A. 2.1.  The  results  are  as  follows: 


Attributed  To 

Item-Related  Costs 

Volume-Related  Costs 

Total 

-Servmarts 

$11,937 

$4,720 

$16,657 

Major  Activities 

26,201 

50,162 

76,363 

$38,138 

$54,882 

$93,020 

The  total  DSA/GSA  receiving  cost  in  support  of  the  San  Diego  area 
is  the  sum  of  those  costs  due  to  NSC  material  plus  those  due  to  servmarts 
and  major  activities,  $248,555  + $46,231  = $294,786. 
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C. 1.4.3  Servmart  and  Major  Activity  Receiving  Costs 
From  Table  C.1.4  column  (3),  the  current  NSC 
Receiving  Operations  and  Incoming  Storage  costs  are  $375,028  and  $102,280, 
respectively.  These  functions  are  considered  to  be  volume-dependent,  and  the 
dollar  value  of  material  processed  is  considered  to  be  a good  measure  of 
workload  in  the  absence  of  measurement  tonnage  statistics.  From  Section 
A.  1.1,  the  current  total  value  of  demand  for  9 cog  material  at  NSC  is 
$37,203,116.  This  implies  that  the  Receiving  Operations  cost  per  dollar 
of  demand  is  $375,028  ? $37,203,116  = .0101,  and  the  Incoming  Storage 

cost  per  dollar  of  demand  is  $102,280  t $37,203,116  = .0027.  The  ratio  of 

volume-related  receiving  cost  to  dollar  demand  is  then  .0101  + .0027  = 
.0128.  The  Receipt  Control  and  Bin  Operations  accounts  are  item-related 
and  their  costs  per  receipt,  from  Table  C.1.4,  Column  (1),  are  $.46  and 
$.16,  for  a total  item-related  receipt  cost  per  receipt  of  $.46  + $.16 
* $.62.  It  is  assumed  that  the  cost  of  the  receiving  function  per  dollar 
of  demand  and  per  receipt  as  developed  here  for  NSC  apply  ^.s  well  to 
receiving  functions  at  servmarts  and  major  activiaties.  From  Sections 
A. 1.1  and  A. 2.1,  the  dollar  demand  and  number  of  items  received  at 
servmarts  and  major  activities  under  the  Current  Pull  System  are  as 
follows: 


Source  of 
Receipts 


Dollar  Value  Received  at 

Servmarts  Major  Activities 


Number  of  Items  Reed.  At 
Servmarts  Major  Activities 


NSC 

DSA/GSA 

Vendors 


$7,428,312  $15,437,234  134,928 

593,260  6,340,608  15,662 

18,349  196,101  484 


69,240 

34,375 

1,063 


By  multiplying  the  dollar  value  of  demand  received  by  .0128  and 
the  number  of  items  received  by  $.62,  the  current  servmart  and  activity 
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Source  of 

Volume-Related  Costs 

Item-Related  Costs 

Total 

Costs 

Receipts 

Servmarts 

Major  Act 

Servmarts 

Major  Act 

Servmarts 

Major  Act 

NSC 

$95,082 

$197,596 

$83,655 

$42,929 

$178,737 

$240,525 

DSA/GSA 

7,594 

81,160 

9,710 

21,312 

17,304 

102,472 

Vendors 

235 

2,510 

300 

659 

535 

$196,576 

3,169 

$346,166 

C.1.5  Overhead  Costs 
— 

. To  estimate  an  overhead  rate,  a list  of  overhead  accounts 


was  formed  from  NSC  accounting  reports  (5)  which  contribute  to  the  9 cog 
supply  function  at  NSC.  For  each  such  account  an  estimate  was  made  of  the 
fraction  of  the  account  expense  attributable  to  the  supply  operation. 

These  estimates  follow: 


Account 

Fraction 

Amount 

Care  of  material  in  storage 

1.00 

$446,368 

Rewarehousing 

1.00 

68,750 

Preservation  and  packaging 

1.00 

62,296 

Inventory 

1.00 

57,197 

Training  storage 

1.00 

• 5,915 

Storage  and  warehouse  support 

1.00 

433,677 

Labor  and  equipment  overhead 

1.00 

292,033 

Package  and  issue  support 

1.00 

116,265 

Command 

.50 

106,262 

Management  engineering 

1.00 

216,598 

Comptroller 

.75 

910,577 

Civilian  manpower 

.75 

322,806 

Data  Processing 

.75 

577,208 

Office  services 

.50 

128,793 

Miscellaneous  administration 

.75 

356,263 

Communications 

.50 

83,908 

Security 

.40 

93,567 

Utilities 

.50 

161,121 

Maintenance  of  buildings 

.90 

176,111 

Maintenance  of  real  property 

.90 

225,103 

Procurement  of  pallets 

1.00 

56,727 

General  engineering  support 

.80 

332,902 

$5,230,447  per  year 


The  denominator  of  the  overhead  ratio  includes  the  total  costs  of 
receiving,  issuing,  requistion  processing  and  truck  transportation  at  NSC 


I 


for  all  cogs.  These  accounts,  taken  from  NSC  accounting  reports  (5), 
amount  to  $3,982,263.  The  overhead  rate  is  then  $5,230,447  4-  $3,982,263  = 
1.313,  i.e.,  for  each  direct  operational  cost  of  $1.00,  we  allocate 
$1,313  in  overhead  cost.  This  rate  is  applied  to  the  9 cog  costs  at  all 
levels  in  the  current  and  alternative  systems. 

In  the  Current  Pull  System,  overhead  costs  of  $1,165,834  are  computed 
for  DSA/GSA  by  applying  the  overhead  rate  of  1.313  to  total  DSA/GSA 
receiving  and  issuing  costs  of  $887,916.  Similarly,  $3,468,897  in  overhead 
expense  is  charged  to  NSC  and  the  servmarts  on  total  issuing,  receiving 
and  transportation  costs  of  $2,641,963.  Major  activity  overhead  costs  of 
$454,516  are  computed  on  the  basis  of  total  receiving  costs  of  $346,166. 

C.1.6  Land  and  Building  Costs 

From  an  estimate  by  NSC  personnel,  the  9 cog  supply  function 
involves  53,000  square  feet  of  office  space  and  289,000  square  feet  of 
covered  storage  space.  Assuming  this  space  were  rented  commercially  at  a 
rate  of  30. 9^  per  foot,  per  month,  for  office  space  and  5.7<t  per  foot,  per 
month,  for  covered  storage  space,  annual  costs  to  NSC  would  be  (53,000) 
(30.90(12)  = $196,524  for  office  space  and  (289,000) (5.7«t)(12)  = $197,676 
for  covered  storage  space. 

From  Sections  C. 1 .3.2  and  C. 1.4.1,  current  9 cog  operations  costs 
at  NSC  for  receiving  ($565,383),  issuing  ($1,139,528),  and  truck  trans- 
portation ($724,920)  total  $2,429,831.  Dividing  the  annual  cost  for 
office  space  by  this  total  yields  an  operations-related  land  and  building 
rate  of  $196,524  7 $2,429,831  = .081.  The  total  current  9 cog  (peacetime 
plus  reserve)  inventory  level  at  NSC  from  the  FMS0  Report  (1)  is  $6,278,664. 
Dividing  the  annual  cost  for  covered  storage  space  by  this  amount  yields 
a storage-related  land  and  building  rate  of  $197,676  7 $6,278,664  = .0315. 
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From  Section  C.1.1,  the  value  of  peacetime  inventory  levels  for  9 
cog  material  under  the  Current  Pull  System  at  NSC  plus  servmarts  and  at 
the  major  activities  are  $4,744,003  + $815,734  = $5,559,737  and  $8,493,196, 
respectively.  From  Table  6.1,  the  value  of  peacetime  DSA/GSA  inventory 
held  for  resupplying  the  San  Diego  area  is  $32,275  million.  Applying  the 
storage-related  rate  to  these  inventory  levels  yields  the  following  annual 
storage-related  land  and  building  costs: 

DSA/GSA  (.031 5) ($32,275, 000)  = $1,017,000 

NSC/Servmarts  (.0315) ($5,559,737)  = $175,132 

Major  Activities  (.0315) ($8,493,196)  = $267,536 

From  previous  calculations  in  this  section,  the  total  NSC  plus 

servmart  9 cog  receiving,  issuing,  and  truck  transportation  costs  amount 

to  $2,641,963.  Total  DSA/GSA  9 cog  receiving  and  issuing  costs  are 

tRR7  Q1R  anH  tn+al  mai'nc  artivitv/  Q rnn  roreivinn  rn<t<  arp 
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Applying  the  operations-related  rate  to  these  costs  yields  the  following 

-annual  operations  - related  land  and  building  costs: 

DSA/GSA  ( - 081 ) ($887 ,916)  = $71,921 

NSC/Servmarts  (.081 )($2,641 ,963)=  $213,999 

Major  Activities  (.081 ) ($346,1 66 ) =$28,039 

C.2  TOTAL  PUSH  SYSTEM 

C.2.1  Inventory  Holding  Costs 

Under  this  system  DSA/GSA  will  no  longer  stock  9 cog 
.material  for  the  San  Diego  area  and  so  will  incur  no  inventory  holding 
costs  for  this  material.  From  Section  C.1.1,  the  total  San  Diego  9 cog 
inventory  value  under  the  Current  Pull  System  at  NSC,  servmarts,  and 
major  activities  is  $4,744,003  + $815,734  + $8,493,196  = $14,052,933. 

From  Appendix  B,  the  area  inventory  change  factor  for  the  Total  Push 
System  is  2.60.  This  yields  a new  areawide  9 cog  inventory  of  (2.60) 
($14,052,933)  = $36,537,625  under  this  alternative,  with  an  associated 


J 

i 


I 

! 


- — ■■ 


C.12 

holding  cost  of  ( . 21 ) ( $36,537,625)  = $7,672,901.  Since  the  inventory  levels 
at  the  major  activities  do  not  change  from  under  the  Current  Pull  System, 
the  holding  cost  charged  to  NSC  and  the  servmarts  under  this  alternative 
is  just  the  difference  between  the  new  total  holding  cost  and  the  current 
activity  holding  cost  from  Section  C.1.1,  $7,672,901  - $1,783,571  = $5,889,330. 

C.2.2  In-transit  Inventory  Holding  Costs 

The  in-transit  inventory  levels  presented  for  the  Total 
Push  System  in  Table  6-2  generate  the  following  annual  holding  costs: 


In-Transit  Route 

Inventory  Level 

Rate 

Holding  Cost 

Vendor  to  NSC  through 
DSA/GSA 

$1,720,836 

X 

(-21) 

* $361,376 

NSC  to  major  activities 

241,713 

X 

(.21) 

= 50,760 

NSC  to  servmarts 

88,439 

X 

(.21) 

= 13,572 

C.2.3  Transportation  Costs 


As  described  in  Section  C. 1.3.1,  the  total  DSA/GSA 
transportation  costs  for  9 cog  shipments  to  NSC  ($5,507,029),  servmarts 
($88,112),  and  major  activities  ($969,237)  is  $6,564,378.  This  will  be 
the  new  transportation  cost  borne  by  DSA/GSA  for  transshipments  to  NSC 
under  the  Total  Push  System. 

The  amount  of  material  shipped  by  NSC  will  increase  in  proportion 

to  the  increase  in  demand.  From  Section  A. 1.1, the  total  9 cog  demand  at 

' 

NSC  under  the  Current  Pull  System  is  $37,203,116.  From  Section  A. 1.2, 
the  9 cog  demand  at  NSC  under  the  Total  Push  System  from  activities 
($21,973,943),  servmarts  ($8,039,921)  and  other  customers  ($14,337,570) 
totals  $44,351,434.  The  ratio  of  new  demand  to  old  demand,  $44,351,434 
^ $37,203,116  = 1.192,  is  an  appropriate  factor  with  which  to  estimate 
the  new  NSC  transportation  cost  from  the  old.  This  is  computed  to 
be  (1 .192) ($724,920)  = $864,105.  Since  the  demand  from  other 
customers  does  not  change,  the  current  NSC  transportation 


cost  due  to  shipments  to  other  customers  ($279,094,  from  Section  C.l.3.2) 
should  not  change  due  to  demand.  Therefore,  the  new  NSC  transportation 
cost  due  to  increased  shipments  to  servmarts  and  to  major  activities  is 
$864,105  - $279,094  = $585,011.  Prorating  this  amount  on  the  basis  of  the 
relative  value  of  demand  coming  from  servmarts  (.268)  and  major  activities 
(.732)  under  the  Total  Push  System  in  Section  A, 1.2,  we  attribute  $156,783 
of  the  new  NSC  transportation  cost  to  servmart  shipments  and  $428,228  to 
major  activity  shipments.  A second  inflation  of  these  costs  is  now  necessary 
to  account  for  expected  redistribution  of  material  within  the  San  Diego 
area  due  to  the  area- wide  asset  visibility  under  this  alternative.  From  a 
computation  based  on  the  inventory  model,  the  probability  that  an  item  is 
not  at  the  activity  (or  servmart)  where  requested,  given  that  it  is  in  the 
area,  is  .126.  Also, the  probability  that  an  item  is  not  at  NSC,  given  that 
it  is  not  at  the  activity  (or  servmart)  where  requested  and  is  in  the' area, 
is  .200.  The  product  of  these  probabilities,  ( . 1 26) ( . 200)  = .0252,  is  the 
probability  that  the  item  is  not  at  NSC  and  is  in  the  area,  i.e.,  it  is 
available  for  redistribution  to  the  activity  (or  servmart)  where  requested 
from  another  activity  (or  servmart)  in  the  area.  The  NSC  transportation 
costs  computed  thus  far  must  be  inflated  by  a factor  of  1.0252  to  yield  an 
estimate  which  accounts  for  this  anticipated  redistribution  of  material. 

The  above  calculations  are  summarized  in  columns  (2)  through  (4)  of 
Table  C.2.3. 

C.2.4  Issue  and  Receipt  Costs 

C.2.4.1  NSC  Issue  and  Receipt  Costs 
, Table  C.2.4  displays  a two-stage  development 

of  the  annual  NSC  issuing  and  receiving  costs  for  9 cog  material  under 
the  Total  Push  System.  Column  (1)  lists,  by  account,  the  issuing  and 
receiving  costs  under  the  Current  Pull  System  as  developed  in  Table  C.1.4. 
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In  column  (2),  the  net  dollar  changes,  by  account,  due  to  items  which* were 
formerly  not  carried  by  NSC  under  the  Current  Pull  System  are  presented. 

Of  the  six  issuing  accounts.  Light  Packing,  Parcel  Post  Packing,  and  Bin 
Issue  are  considered  to  be  item-dependent.  From  the  MISR  tapes  (2),  the 
frequency  of  ordering  formerly  non-NSC  items  by  the  servmarts  and  major 
activities  is  51,584  per  year.  This  represents  the  new  number  of  require- 
ments to  be  filled  from  NSC  stocks  under  the  Total  Push  System.  Using  the 
per  issue  rates  in  Table  C.1.4  corresponding  to  these  three  accounts,  the 
entries  in  column  (2)  are  calculated  as  follows: 

Light  Packing  (51 ,584) ($.25)  = $12,896 

Parcel  Post  Packing  (51 ,584)($.04)  = $2,063 

Bin  Issue  (51 ,584) ($. 14)  = $7,222 

Since  all  servmart  and  major  activity  requirements  filled  by  NSC 

under  this  alternative  will  be  pushed  rather  than  requisitioned,  there 

will  be  no  increase  in  requisition  processing  costs  o’ue  to  tiicSc  i tuTij  • 

The  Bulk  Issue  and  Loading  accounts  are  considered  to  be  volume-dependent 

and  proportional  to  the  dollar  value  of  material  processed.  From  section 

A.  1.1,  the  dollar  demand  currently  among  major  activities  and  servmarts 

for  non-NSC  9 cog  material  is  $6,536,709  + $611,609  = $7,148,318.  The 

total  value  of  annual  demand  for  9 cog  material  at  NSC  currently  is 

$37,203,116.  This  ratio,  $7,148,318  ; $37,203,116  = .192,  when  applied 

to  the  current  Bulk  Issue  and  Loading  costs,  yields  an  estimate  of 

the  increase  in  these  accounts  due  to  the  issuing  of  formerly  non-NSC 

items  now  carried  in  NSC  Stocks.  These  calculations  follow: 

Bulk  Issue  ( .192) ($339,298)  = $65,145 
Loading  ( . 1 92 ) ($332 ,896)  = $63,916 

Among  the  receiving  accounts.  Incoming  Storage  and  Receiving 
Operations  are  considered  volume-related  and  can  be  handled  in  the 
same  manner  as  above: 

Incoming  Storage  (.192) ($102 ,280)  = $19,638 
Receiving  Operations  (.192)($375,028)  = $72,005 


The  remaining  receiving  accounts.  Receipt  Control  and  Bin  Operations,  are 
considered  item-dependent.  From  Table  A. 2-4,  the  total  new  receipts  of 
formerly  non-NSC  items  at  NSC  under  the  Total  Push  System  is  the  sum  of 
those  coming  directly  from  vendors,  1128  per  year,  plus  those  coming  via 
DSA/6SA  transshipments,  14,760  per  year,  for  a total  of  15,888.  Using 
this  figure  and  the  current  per  receipt  rates  for  Receipt  Control  and  Bin 
Operations  from  Table  C.1.4,  the  final  entries  of  column  (2)  are  calculated 
as  follows: 

Receipt  Control  (15 ,888) ($ . 46)  = $7,308 

Bin  Operations  (15,888) ($. 16)  = $2,542 

In  column  (3)  net  dollar  changes  due  to  items  which  were  formerly 
carried  by  NSC  under  the  current  system  are  presented.  Only  one  issue 
account.  Requisition  Processing,  is  nor.  zero.  Fmm  Section  A. 2.1,  the  current 
number  of  issues  to  servmarts  (134,928)  and  to  major  activities  (69,240) 
total  204,168.  Since  under  the  Total  Push  System  these  requisitions  to  NSC 
will  be  eliminated,  this  figure,  together  with  the  Requisition  Processing 
rate  per  requisition  from  Table  C.1.4,  allow  the  following  computation  of 
the  reduction  in  Requisition  Processing  costs  due  to  the  elimination  of 
these  requisitions: 

Requisition  Processing  (204,168)(.30)  = $61,250  reduction 
Since  the  same  volume  of  formerly  NSC-carried  items  will  be  received 
at  NSC  under  the  Total  Push  System  as  is  received  currently,  the  volume- 
related  receipt  accounts  for  this  type  of  material  will  not  change.  How- 
ever, due  to  different  ordering  quantities,  there  will  be  a change  in 
the  total  number  of  receipts  of  this  material,  thus  affecting  tjie  item- 
related  Receipt  Control  and  Bin  Operations  accounts.  Column  (5)  of 
Table  A. 2-3  gives  the  weighted  fraction  decrease  (.606)  in  the  number  of 
receipts  of  carried  DSA/GSA  material  at  NSC  under  the  new  DSA/GSA  ordering 
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quantities  of  the  Total  Push  System.  Since  .97  of  all  9 cog  receipts  at 

NSC  arrive  from  DSA/GSA  according  to  a sample  (3),  (.97) (.606)  = .588 

represents  the  fraction  decrease  in  receipts  of  formerly  NSC-carried 

items  under  the  Total  Push  System.  The  change  in  Receipt  Control  and  Bin 

Operations  costs  due  to  this  reduction  are  then  calculated  as  follows: 

Receipt  Control  (.588) ($65,346)  = $38,423 

Bin  Operations  (.588)($22,729)  = $13,365 

Column  (4)  of  Table  C.2.4  presents  the  new  NSC  issue  and  receipt 
costs  under  the  Total  Push  System  (the  net  effect  of  columns  (2)  and  (3) 
on  the  current  issuing  and  receiving  costs  in  column  (1)). 

NSC  receiving  costs  will  now  be  prorated,  by  account,  between 
shipments  from  DSA/GSA  and  shipments  direct  from  vendors.  From  Section 
A. 2. 2,  5390  NSC  receipts  are  from  vendors  and  69,051  from  DSA/GSA  under 
this  alternative,  and  from  Section  A. 1.2,  $1,330,543  of  NSC  demand  is 
met  by  vendors  and  $43,020,891  by  DSA/GSA.  Based  on  this  data,  the  volume- 
related  accounts  (Incoming  Storage,  Receiving  Operations)  are  prorated  at 
a rate  of  .03  to  vendors  and  .97  to  DSA/GSA,  and  the  item  related  accounts 
(Receipt  Control,  Bin  Operations)  are  distributed  .072  to  vendors  and  .928 
to  DSA/GSA.  These  calculations  result  in  attributing  $20,391  in  NSC 
receiving  costs  to  shipments  from  vendors  and  $594,697  to  shipments  from 
DSA/GSA. 

In  a similar  fashion,  NSC  issuing  costs  will  now  be  attributed  to 
the  various  customers  supported  by  NSC.  Issues  to  other  customers  will 
remain  unchanged  from  the  Current  Pull  System  in  both  number  and  dollar 
value.  Therefore,  the  current  other  customer  share  of  volume-related 
issuing  accounts  ($258,795)  and  item-related  issuing  accounts  ($328,848) 
from  Section  C. 1.4.1  must  be  subtracted  before  prorating  the  remainder 
of  the  new  NSC  issuing  costs  between  servmarts  and  major  activities.  From 
Section  A. 1.2,  $8,039,921  in  NSC  demand  comes  from  servmarts  and  $21,973,943 


......  . 


from  major  activities.  From  Section  A. 2. 2,  151,074  issues  are  made  to 

Servmarts  and  104,678  to  major  activities.  Based  on  this  data,  the 
volume-related  accounts  (Bulk  Issue,  Loading)  less  $258,795  in  other  customer 
costs,  are  divided  at  ? -ate  of  .268  to  servmarts  and  .732  to  major  activities, 
and  the  item-related  accounts  (Light  Packing,  Parcel  Post  Packing,  Bin  Issue, 
Requisition  Processing)  less  $328,848  in  other  customer  costs,  are  divided 
.591  to  servmarts  and  .409  to  major  activities.  These  calculations  result 
in  attributing  $213,328  in  NSC  issuing  costs  to  servmart  issues  and  $444,105 
to  major  activity  issues. 

C.2.4.2  DSA/GSA  Transshipment  Costs 

DSA/GSA  do  not  carry  9 cog  inventory  for  the 
San  Diego  area  under  the  Total  Push  System;  however,  they  do  order  and 
transship  material  to  NSC.  This  transshipment  operation  includes  the 
functions  described  by  the  following  accounts  from  Table  C.1.4: 


Account 


Fraction  of  Total  Issuing 
and  Receivinq  Costs 


Light  Packing 
Parcel  Post  Packing 
Loading 

Receipt  Control 
•Receiving  Operations 


.0939 

.0150 

.1953 

.0383 

.2200 

.5625 


The  fraction  which  each  account  contributes  to  the  total  current  NSC  issuing 
and  receiving  costs  is  from  column  (4)  of  that  same  table.  Assuming  these 
•fractions  hold  true  for  the  DSA/GSA  operation  as  well,  the  cost  of  the  trans 
shipment  operation  is  estimated  to  be  .5625  of  the  total  current  DSA/GSA 
issuing  and  receiving  costs  from  Section  C.1.4. 2,  i.e.,  (.5625) ($887,916) 


= $499,453. 


C.2.4.3  Servmart  and  Major  Activity  Receiving  Costs 


From  Sections  A. 1.2  and  A. 2. 2,  the  dollar  value 
and  number  of  receipts  arriving  at  servmarts  and  major  activities  under  the 
Total  Push  System  are: 
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Source  of  Receipts 


Dollar  Value  Received  At  Number  of  Receipts  At 

Servmarts  Major  Activities  Servmarts  Major  Activities 


NSC 

DSA/GSA 

Vendors 


$8,039,921  $21,973,943 

0 0 

0 0 


151,074  104,678 

0 0 

0 0 


Multiplying  the  dollar  value  received  by  the  volume-related  receiving 
rate  (.0128)  and  the  number  of  receipts  by  the  item-related  receipt  cost 
($.62),  both  from  Section  C.l.4.3,  the  new  servmart  and  major  activity 
receiving  costs  are  computed  as  follows: 


Source  of 

Volume-Related  Costs 

Item-Related  Costs 

Total 

Costs 

Receipts 

Servmarts 

Major  Act 

Servmarts 

Major  Act 

Servmarts 

Major  Act 

NSC 

DSA/GSA 

Vendors 

$102,911 

0 

0 

$281 ,266 
0 
0 

$93,665 

0 

0 

$64,900 

0 

0 

$196,576 

0 

0 

$346,166 

0 

0 

C.2.5 

Overhead  Costs 

The  DSA/GSA  overhead  cost  is  now  based  entirely  on  the 


transshipment  functions  described  in  the  previous  section.  Applying  the 
overhead  rate  of  Section  C.1.5  to  the  cost  of  transshipment  yields  a new  DSA/ 
GSA  overhead  cost  of  (1 .313) ($499,453)  = $655,782.  From  Sections  C.2.3  and 
C.2.4.1,  the  new  NSC  issuing  ($1,245,076),  receiving  ($615,088)  and  trans- 
portation costs  ($885,880)  under  the  Total  Push  System  total  $2,746,044. 

Adding  the  total  receiving  cost  at  servmarts  ($196,576),  the  total  operational 
costs  subject  to  the  overhead  rate  is  $2,746,044  + $196,576  = $2,942,620. 

This  yields  an  overhead  cost  of  (1 .313) ($2 ,942 ,620)  = $3,863,660  for  NSC, 
including  servmarts.  The  receipt  costs  at  major  activities  have  not 
changed,  and  therefore  the  overhead  cost  remains  $454,516. 

C.2.6  Land  and  Building  Costs 

Since  DSA/GSA  no  longer  stock  9 cog  material  for  the  San 
Diego  area,  there  is  no  storage-related  land  and  building  cost  for  DSA/ 

GSA.  From  Section  C.1.1,  the  total  San  Diego  9 cog  inventory  value 
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under  the  Current  Pull  System  at  NSC,  servmarts,  and  major  activities  is 
$4,744,003  + $815,734  + $8,493,196  = $14,052,933.  From  Appendix  B,  the 
area  inventory  change  factor  for  the  Total  Push  System  is  2.60.  This 
yields  a new  areawide  9 cog  inventory  of  (2.60) ($14,052,933)  = $36,537,625. 
Since  servmart  and  major  activity  inventory  levels  will  remain  constant, 
$36,537,625  - $815,734  - $8,493,196  = $27,228,695  is  the  new  NSC  (only) 
inventory  level.  Applying  the  storage-related  land  and  building  rate  of 
.0315  (from  Section  C.1.6)  to  the  sum  of  NSC  and  servmart  inventory  values 
yields  an  NSC  storage-related  land  and  building  cost  of  (.0315) ($27,228,695  + 
$815,734)  = $883,400.  Since  major  activity  inventory  levels  do  not  change, 
•neither  will  the  associated  storage-related  land  and  building  cost  of 
$267,536. 
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by  the  $499,453  in  transshipment  costs  described  in  Section  C.2.4.2.  Applying 
the  operations-related  land  and  building  rate  of  .081  (from  Section  C.1.6), 
this  yields  a DSA/GSA  operations-related  cost  of  (.081 ) ($499,453)  = $40,456. 

As  computed  in  Section  C.2.5,  the  total  NSC  plus  Servmart  operational  costs 
under  the  Total  Push  System  amount  to  $2,942,620,  implying  an  NSC  operations- 
related  land  and  building  cost  of  (.081 )($2,942,620)  = $238,352.  Major  activity 
■operations-related  costs  do  not  change  from  the  current  $28,039. 


C.3  LOCAL  PUSH/EXPANDED  RANGE  SYSTEM 

/ 

C.3.1  Inventory  Holding  Costs 

Under  this  alternative,  DSA/GSA  maintain  the  same  level 
of  9 cog  inventory  as  is  currently  stocked.  The  holding  cost  incurred  is 
therefore  the  same  as  under  the  current  system,  $6,777,750.  From  Appendix  > 

B,  the  area  inventory  change  factor  for  the  Local  Push/Expanded  Range 
System  is  .77.  The  current  area  inventory  as  computed  in  Section  C.2.1 
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is  $14,052,933,  implying  a new  area  inventory  of  (.77) ($14,052,933)  = 
$10,820,758  under  this  system.  Since  the  current  inventory  at  major 
activities,  $8,493,196,  and  associated  holding  costs  remain  unchanged, 
the  portion  of  this  new  area  inventory  which  is  at  NSC  and  servmarts  is 
$10,820,758  - $8,493,196  = $2,327,562.  The  new  holding  cost  charged  to 
NSC  and  servmarts  is  the  computed  from  this  inventory  level  to  be  (.21) 


($2,327,562)  = $438,788. 

C.3.2  In-Transit  Inventory  Holding  Costs 

The  in-transit  inventory  levels  presented  for  the  Local 
Fush/Expanded  Range  System  in  Table  6-2  generate  the  following  annual 
holding  costs: 

In-Transit  Route  Inventory  Level  Rate  Holding  Cost 


DSA/GSA  to  NSC  $2,280,107  x (.21) 
nSC  to  servmarts  88,439  x (.21) 
NSC  to  Major  Activities  241,713  x (.21) 


$478,822 

16,572 

50,760 


C.3.3  Transportation  Costs 

All  transportation  costs  are  the  same  as  computed  in  Section 
C.2.3  for  the  Total  Push  System. 

C.3.4  Issue  and  Receipt  Costs 

From  Section  C.l.4.2,  current  DSA/GSA  issuing  costs  in 
support  of  NSC  ($500,110),  servmarts  ($16,657),  and  major  activities  ($76,363) 
total  $593,130.  From  Table  C.1.4  Column  (4),  the  volume-related  issuing 
-accounts  (Bulk  Issue  and  Loading)  contribute  .590  of  the  total  issuing 
costs  at  NSC.  Assuming  that  this  fraction  is  also  true  of  the  DSA/GSA 
Issuing  operation,  ( . 590) ($593,130)  = $349,947  of  the  current  DSA/GSA 
issuing  costs  are  volume  dependent  and  $593,130  - $349,947  = $243,183  are 
item-dependent.  Linder  this  alternative,  the  same  volume  of  material 
will  be  issued,  therefore  the  volume-dependent  costs  will  not  change.  There 


is,  however,  a decrease  in  the  number  of  issues  made.  From  Section  A. 2.1, 
the  current  number  of  DSA/GSA  issues  to  NSC  (137,794),  servmarts  (15,662) 
and  major  activities  (34,375)  total  187,831.  From  Section  A. 2. 3,  the  total 
number  of  DSA/GSA  issues  under  this  alternative  (all  to  NSC)  is  173,940. 
Applying  the  ratio  173,940  ~ 187,831  = .926  to  the  current  DSA/GSA  item- 
dependent  issuing  costs  yields  the  following  estimate  of  the  new  DSA/GSA 
item-dependent  issuing  costs:  ( .926) ($243,183)  = $225,187.  Total  DSA/GSA 

issuing  costs  are  then  $ 225,187  + $349,947  = $575,133.  All  NSC  issuing 
costs  are  the  same  as  those  calculated  in  Section  C.2.4.1  fort  the  Total 


Push  System. 

Receipt  costs  at  servmarts  and  major  activities  for  items  from  NSC 
are  also  the  same  as  those  calculated  in  Section  C. 2.4.3  for  the  Total  Push 
System.  The  receipt  cost  at  DSA/GSA  for  items  received  from  vendors  will 
be  the  same  as  that  experienced  currently  ($294,786)  as  computed  in  Section 
C. 1 .4.2.  The  receipt  cost  at  NSC  for  items  received  directly  from  vendors 
will  be  the  same  ($20,391)  as  that  calculated  in  Section  C.2.4.1  for  the  Total 
Push  System.  However,  for  those  formerly  non-NSC  items  now  received  at 
NSC  from  DSA/GSA,  the  NSC  receipt  cost  will  differ  from  that  calculated  under 
the  Total  Push  System  because  receipts  of  DSA/GSA  material  now  arrive  at 
a rate  which  is  based  on  NSC  order  quantities  rather  than  DSA/GSA  order 
quantities.  Since  the  volume  of  material  received  is  the  same  as  under  the 
Total  Push  System,  only  Receipt  Control  and  Bin  Operations—  the  item- 
related  receiving  accounts—will  change.  From  Sections  A. 2. 2 and  A. 2. 3, 
there  are  21,386  more  receipts  from  DSA/GSA  at  NSC  under  the  Local  Push/ 
Expanded  Range  System  than  under  the  Total  Push  System.  At  the  per  receipt 
costs  listed  in  Table  C.1.4,  this  difference  results  in  an  increased  Receipt 
Control  cost  of  ( .46) (21 ,386)  = $9838  and  an  increased  Bin  Operations  cost 
of  ( . 1 6) (21 ,386)  = $3422.  At  the  end  of  Section  C.2.4.1,  reductions  in  these 
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two  accounts  were  made  under  the  Total  Push  System  due  to  the  adoption  of 
DSA/GSA  order  quantities  and  the  resulting  reduction  in  receipts  of 
formerly  NSC-carried  items  coming  from  DSA/GSA  under  the  Current  Pull  System. 

Since  the  Local  Push/Expanded  Range  System  maintains  the  current  NSC  order 
quantities,  these  reductions  no  longer  apply.  Therefore,  $38,423  must  be 
added  back  to  Receipt  Control  and  $13,365  to  Bin  Operations.  The  total  of 
all  these  changes  to  Receipt  Control  and  Bin  Operations  combined  is 
$9,838  + $3,422  + $38,423  + $13,365  = $65,048.  The  new  NSC  receipt  cost  for 
material  from  DSA/GSA  under  the  Local  Push/Expanded  Range  System  is  now  the 
cost  under  the  Total  Push  System  as  computed  in  Section  C.2.4.1  ($594,697) 
plus  all  changes  to  the  item-related  accounts:  $594,697  + $65,048  = $659,745. 

C.3.5  Overhead  Costs 

The  DSA/GSA  issuing  ($575,133)  and  receiving  costs  ($294,786) 
under  this  alternative  total  $869,919,  and  generate  overhead  expenses  of 

(1 . 31 3)  ( $869,91 9 ) = $1,142,204,  using  the  overhead  rate  of  Section  C.1.5. 

The  NSC  issuing  ($1,245,076),  receiving  ($680,136),  and  transportation 
costs  ($885,880)  under  this  alternative  total  $2,811,092,  and  generate 

(1 . 31 3)  ($2 ,81 1 ,092)  = $3,690,964  in  overhead  cost.  Servmart  receiving 
costs  ($196,576)  contribute  an  additional  (1 .313) ($196,576)  = $258,104 
to  the  NSC  overhead  expenses,  for  a total  of  $3,690,964  + $258,104  = 

$3,949,068.  Major  activity  overhead  expenses  do  not  change  from  the 
current  $454,516. 

C.3.6  Land  and  Building  Costs 

Storage- related  land  and  building  costs  for  DSA/GSA 
do  not  change  from  the  Current  Pull  System.  The  total  DSA/GSA  operational 
costs  under  this  system,  as  computed  in  the  previous  section,  are  $869,919. 

Applying  the  operations-related  land  and  building  rate  from  Section  C.1.6, 

the  DSA/GSA  operations-related  costs  are  computed  to  be  ( - 081 ) ( $869 ,919)  = $70,463. 
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From  Section  C.3.1,  the  inventory  value  at  NSC  and  the  servmarts  under  this 
alternative  is  $2,327,562.  Applying  the  storage-related  land  and  building 
rate  from  C.1.6,  the  NSC  storage-related  costs  are  (.031 5) ($2, 327, 562)  = 
$73,318.  The  total  NSC  plus  servmart  operational  costs  as  computed  in  the 
previous  section  are  $2,811,092  + $196,576  = $3,007,668,  and  generate 
operations-related  land  and  building  costs  of  ( . 081 ) ( $3 , 007 , 668 ) = $243,621. 
Both  the  storage  and  operations-related  land  and  building  costs  for  major 
activities  are  exactly  the  same  as  under  the  Current  Pull  System. 

C.4  LOCAL  PUSH/CURRENT  RANGE  SYSTEM 
C.4.1  Inventory  Holding  Costs 

DSA/GSA  and  major  activity  inventory  levels  under  this 
alternative  are  the  same  as  under  the  Current  Pull  System,  therefore  holding 
costs  are  unchanged.  NSC  plus  servmart  inventories  are  the  same  as  in  the 
Local  Push/Expanded  Range  System,  and  so  the  holding  cost  associated  with 
this  material  is  the  same  as  computed  for  that  alternative  in  Section  C.3.1. 
C.4. 2 In-Transit  Inventory  Holding  Costs 

All  in-transit  inventory  levels  and  holding  costs  are  the 
same  as  under  the  Current  Pull  System  except  that  NSC  is  now  charged  for 
all  these  expenses. 

C.4. 3 Transportation  Costs 

All  DSA/GSA  transportation  costs  are  exactly  the  same  as 
under  the  Current  Pull  System.  NSC  transportation  costs  are  equal  to  the 
current  costs  (since  demand  at  NSC  is  the  same)  plus  an  amount  corresponding 
to  the  expected  redistribution  of  material  within  the  area  (due  to  areawide 
asset  visibility).  This  last  amount  is  available  from  calculations  made 
for  the  Total  Push  System  in. Table  C.2.3.  NSC  transportation  costs  for  the 
Local  Push/Current  Range  System  may  be  computed  as  column  (2)  of  that  table. 


C.26 


plus  the  difference  between  columns  (4)  and  (3).  The  resulting  costs  are 
as  follows:  $148,935  due  to  servmart  shipments,  $311,633  due  to  major 

activity  shipments,  and  $286,127  due  to  other  customer  shipments,  for  a 
total  of  $746,695. 

C.4.4  Issue  and  Receipt  Costs 

Receiving  costs  at  DSA/GSA  and  at  NSC  are  the  same  as  under 
the  Current  Pull  System.  Receiving  costs  at  both  servmarts  and  major 
activities  due  to  material  arriving  from  NSC  are  also  the  same  as  under  the 
Current  Pull  System.  However,  costs  due  to  receipts  of  material  arriving 
from  vendors  and  from  DSA/GSA  must  be  calculated  for  both  servmarts  and 
major  activities  using  the  same  methodology  as  in  Section  C.2.4.3.  From 
Sections  A. 1.4  and  A. 2. 4,  the  dollar  demand  and  number  of  receipts  at 
servmarts  and  major  activities  under  the  Local  Push/Current  Range  System 


Source  of  Dollar  Value  Received  At 
Receipts  Servmarts  Major  Activities 


Number  of  Receipts  At 

Servmarts  Major  Activities 


DSA/GSA 

Vendors 


$593,260 

18,349 


$6,340,608 

196,101 


38,156 

1,180 


Multiplying  the  dollar  value  of  demand  received  by  the  volume-related 
receiving  rate  (.0128)  and  the  number  of  receipts  by  the  item-related 
receipt  cost  ($.62),  both  from  Section  C.l.4.3,  the  remaining  servmart 


and  major  activity  receipt  costs  are  computed  as  follows: 


Source  of  Volume  Related  Costs 


Item-Related  Costs 


Total  Costs 


Receipts  Servmarts  Major  Act  Servmarts Major  Act  Servmarts  Major  Act. 


DSA/GSA  $7594  $81,160  $4,330  $23,657 
Vendors  235  2,510  134  732 
NSC  95082  197,596  83,655  42,929 


$11,924  $104,817 

369  3,242 

178,737  240,525 

$191,030  $348,584 
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1 DSA/GSA  issuing  costs  for  issues  to  NSC  are  the  same  as  under  the 
Current  Pull  System.  From  the  end  of  Section  C.l.4.2,  the  current  volume- 
related  DSA/GSA  issuing  cost  for  issues  to  servmarts  is  $4,720,  and  to  major 
activities,  $50,162.  The  current  item-related  DSA/GSA  issuing  cost  for 
issues  to  servmarts  is  $11,937,  and  to  major  activities,  $26,201.  The 
volume- related  costs  will  remain  constant  since  the  same  volume  of  material 
will  be  issued  under  this  alternative.  The  item-related  costs,  however, 
will  change*  in  proportion  to  the  change  in  the  number  of  issues.  From 
Section  A. 2.1,  the  current  number  of  issues  to  servmarts  from  DSA/GSA  is 
15,662,  and  the  current  number  of  issues  to  major  activities  is  34,375. 

From  Section  A. 2. 4,  the  new  number  of  issues  under  the  Local  Push/Cr  rent 
Range  System  includes  6984  to  servmarts  and  38,156  to  major  activities. 

By  multiplying  the  current  servmart  item-related  cost  by  the  ratio  6984  7 
15,662  = .446,  we  obtain  a new  item-related  cost  of  (.446) ($11 ,937)  = 

$5,324,  and  a total  DSA/GSA  issuing  cost  to  servmarts  of  $4,720  + $5,324  = 
$10,044.  In  a similar  fashion,  multiplying  the  current  major  activity 
item-related  cost  by  the  ratio  38,156  7 34,375  = 1.110,  we  obtain  a new 
item-related  cost  of  ( 1 .110) ($26 ,201 ) - $29,083,  and  a total  DSA/GSA  issuing 
cost  to  major  activities  of  $50,162  + $29,083  = $79,245. 

NSC  issuing  costs  are  the  same  as  under  the  Current  Pull  System  less 
an  amount  corresponding  to  the  current  Requisition  Processing  costs  for 
requisitions  from  servmarts  and  major  activities.  From  Section  A. 2.1, 
the  current  number  of  requisitions  from  servmarts  and  major  activities  for 
NSC-carried  material  is  134,928  + 69,240  = 204,168.  At  the  $.30  Requisition 
Processing  rate  quoted  in  Table  C.1.4.  this  implies  a reduction  of  ($.30) 
(204,168)  = $61,250  in  current  Requisition  Processing  costs.  Prorating 
this  reduction  between  servmarts  and  major  activities  based  on  the  new 
number  of  issues  to  each  (134,928  to  servmarts  and  69,240  to  major  activities). 
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we  attribute  (.661 )(  $61 ,250)=  $40,486  of  the  reduction  in  issuing  costs  to 
servmart  issues  and  (.339)  ($61,250)  = $20,764  to  major  activity  issues. 
Applying  these  prorated  reductions  to  the  appropriate  costs  under  the 
Current  Pull  System  from  Section  C. 1.4.1,  we  obtain  new  servmart-related 
NSC  issuing  costs  of  $236,329  - $40,486  = $195,843,  major  activity-related 
NSC  issuing  costs  of  $331,112  - $20,764  = $310,348,  and  other  customer- 
related  NSC  issuing  costs  equal  to  the  current  $587,643. 

C.4.5  Overhead  Costs 

Total  DSA/GSA  receiving  ($294,786)  and  issuing  costs 
($589,399)  under  this  alternative  total  $884,185.  Applying  the  overhead 
rate  from  Section  C.1.5,  these  operational  costs  generate  (1 .313) ($884,185)  = 
$1,160,935  in  overhead  expense.  NSC  receiving  ($565,383),  issuing($l ,093,834) , 
and  transportation  costs  ($746,695),  plus  servmart  receiving  costs  ($191,030) 
total  $2,596,942,  and  generate  (1 .313)($2,596 ,942 ) = $3,409,785  in  overhead 
costs  for  NSC.  Major  activity  receiving  costs  of  $348,584  produce  (1.313) 
($348,584)  = $457,691  in  overhead  expense. 

C.4.6  Land  and  Building  Costs 

Storage-related  land  and  building  costs  are  exactly  the  same 
as  under  the  Local  Push/Expanded  Range  System.  Applying  the  operations- 
related  land  and  building  rate  (.081)  developed  in  Section  C.1.6  to  the  total 
operations  costs  summarized  in  the  previous  section,  operations-related 
-land  and  building  costs  for  DSA/GSA  are  calculated  to  be  ( . 081 ) ( $884 ,185)  = 
$71,619  for  NSC,  ( .081 ) ($2,596,942)  = $210,352,  and  for  major  activities 
(.081 ) ( $348 , 584 ) = $28,235  . 
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APPENDIX  D:  SIMULATION 


Appendix  B showed  how  the  reordering  rule  for  resupplying  NSC-SD  in 
the  proposed  systems  is  specified  by  the  area-wide  service  level.  The 
average  on-hand  inventory  for  San  Diego  as  a whole  is  also  determined  by  this 
area-wide  measure.  However,  the  following  statistics  corresponding  to  a 
particular  area-wide  service  level  can  not  be  computed  with  exact  analytical 
expression's: 

a)  The  frequency  of  shipments  between  main  supply  and  the  activities/ 
Servmarts; 

b)  The  individual  service  levels  at  main  supply  and  at  the  activities/ 
Servmarts; 

c)  The  individual  average  on-hand  inventories  at  main  supply  and  at  the 
activities/Servmarts. 

One  approach  for  obtaining  these  statistics  is  to  simulate  the  operations 
ot  the  proposed  Naval  Supply  System.  Consequently,  a simulation  model  of  the 
supply  system  was  developed.  However,  while  the  simulation  was  useful  toward 
gaining  an  understanding  of  system  operations,  it  was  ultimately  not  used 
directly  in  the  analysis.  Instead,  the  simulation  provided  insight  which  led 
to  analytical  approximations  for  the  foregoing  statistics.  It  was  felt  that 
these  approximations  would  provide  more  accurate  estimates  than  would  be 
provided  by  the  simulation  model  for  the  following  reason:  for  some 
Items,  the  DSA/GSA  cycle  is  more  than  one  year;  i.e.,  shipments  from  DSA/GSA 

would  come  less  than  once  a year.  But  some  statistics,  such  as 
the  service  level  at  main  supply,  can  only  be  computed  when 
DSA/GSA  shipments  arrive,  which  implies  that  the  simulation  must  include 
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a number  of  years  to  obtain  statistically  reliable  estimates.  On  the  other 
hand,  demands  must  be  generated  for  each  day  of  each  year  in  the  simulation, 
in  order  to  estimate  the  amount  of  direct  customer  sales,  activity  sales, 

effect  of  rationing,  frequency  of  shipments  to  activities,  service  levels  at 
activities,  etc.  Thus,  the  simulation  effort  would  require  a large  amount 
of  computer  time.  Furthermore,  the  simulation  would  have  to  be  performed  for 
several  types  of  items  (by  VAD  category,  type  of  reordering  rule,  etc.).  As 
a result  of  these  considerations,  it  was  concluded  that  the  simulation  approach 
would  not  be  feasible  to  carry  out  in  practice,  and  that  the  alternative 
approach  of  using  approximate  formulas  would  be  more  reliable. 

Nevertheless,  we  will  briefly  describe  how  the  simulation  model  was  formulated. 
Two  random  variables  are  generated  for  each  day  to  represent  San  Diego  demands 
durinq  that  day:  the  direct  customer  sales  at  main  supply;  and  the  total 

sales  at  all  activities  and  Servmarts.  When  the  accumulated  activity/Servmart 
sales  reaches  its  reorder  point  (for the  group  trigger  of  the  base  stock  system), 
then  a shipment  to  the  activities/Servmarts  is  sent.  Note  that  with  a group 
trigger  rule,  all  activities  and  Servmarts  are  resupplied  simultaneously. 

Thus,  it  is  not  necessary  to  generate  the  daily  demand  separately  for  each 
activity  and  Servmart:  only  the  area-wide  (excluding  direct  customers)  demand 

needs  to  be  known.  This  follows  from  the  fact  that  the  area-wide  activity/ 

Servmart  demand  and  the  demand  at  any  activity/Servmart  can  be  represented  with 
a bivariate  Normal  distribution;  thus,  if  the  area-wide  demand  were  known 
and  if  the  correlation  coefficient  between  the  area-wide  demand  and  demand  at 
an  individual  activity/Servmart  were  known,  then  the  conditional  distribution 
of  demand  at  that  activity/Servmart  (given  the  area-wide  demand)  would  also 
be  known.  This  would  allow  the  individual  service  levels  and  on-hand  inventor- 
ies at  the  active  .ies/Servmarts  to  be  computed  using  only  knowledge  of  the 
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generated  area-wide  demand  over  an  activity/Servmart  replenishment  cycle. 
Furthermore,  the  area-wide  demand  (because  of  the  group  trigger)  also  specifies 
the  frequency  of  shipments  to  the  activities/Servmarts.  In  addition  to  simulating 
the  reordering  process  for  resupplying  activities  and  Servmarts,  it  is  also 
necessary  to  simulate  the  reordering  process  for  resupplying  main  supply 
from  vendors.  In  this  case,  two  ordering  rules  are  possible:  a reorder 

point-reorder  quantity  model  for  direct  shipments  from  vendors;  and  the 
base  stock  system  for  transshipments  through  DSA/GSA.  In  the  case  of  the 
base  stock  system,  it  is  c j necessary  to  model  the  effects  of  composition 
delay  and  a random  DSA/GSA  cycle  time. 
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APPENDIX  E:  MASTER  ITEM  STOCK  RECORD  TAPE  PROCESSING 


E.l  DATA  HANDLING 

E.1.1  ' Initial  Edit 

Master  Item  Stock  Record  (MISR)  Tapes  were  available  for  NSC 
San  Diego,  the  11  Servmarts  currently  operated  by  NSC  (one  consolidated  Master 
Servmart  File),  and  the  seven  major  San  Diego  Naval  activities,  listed  in 
Table  E.l.  ‘The  data  elements  which  were  present  on  these  tapes  are  indicated  in 
Table  E.2.  Selection  of  9 cog  records  (except  in  the  case  of  Servmarts,  where 
no  cog  was  present)  resulted  in  the  number  of  records  shown  in  column  (1), 

Table  E.l.  An  initial  edit  was  then  made  to  detect  alpha  characters  in  numeric 
fields  excluded  the  number  of  records  indicated  in  column  (2).  The  Servmart 
figure  here  corresponds  closely  to  the  known  number  of  local  stock  numbers 
currently  in  use. 

E.l. 2 Sampling  and  Consolidation 

A sampling  scheme  was  applied  to  each  MISR  tape  to  distribute 
records  into  groups  based  on  the  integer  remainder  obtained  upon  dividing  their 
FSN's  by  eleven.  Groups  of  nearly  equal  size  resulted,  representing  the  remain- 
ders 0 through  10.  The  0-remainder  group  was  selected  from  each  tape.  These 
records  were  then  assigned  location  source  codes,  consolidated  into  a working 
tape  in  the  format  of  Table  E.2,  column  (2),  and  sorted  by  source  code  within 
FIIN.  As  a result,  an  FSN  selected  from  one  location  appeared  with  all  corre- 
sponding records  from  every  other  location  carrying  that  same  FSN.  All  statistics 
computed  from  the  working  tape  which  were  dependent  upon  sample  size,  e.g.,  the 
value  of  annual  demand,  were  scaled  by  a factor  of  11. 

E . 1 . 3 Extended  Money  Value  Edit 

A money  value  extension  of  the  OH,  AQD,  RP,  and  R0  fields  was 
made  to  detect  erroneous  data  which  might  distort  subsequent  calculations  made 


from  the  working  tape.  An  extension  threshold  of  $5000  was  selected  for  the 
OH,  AQD,  and  kr  fields,  and  $10,000  for  the  RO  field.  Exactly  37  records  were 
flagged  for  exceeding  one  or  more  of  these  limits  and  six  of  these  were  deleted 
after  a manual  determination  had  been  made  regarding  the  existence  of  an  obvious 
error  condition.  At  the  same  time,  307  Servmart  non-NSC  records  representing 
01  and  II  cog  material  were  deleted,  based  on  the  FSC  portion  of  the  FSN  (no 
COG's  were  present  in  Servmart  records.) 

E.2  DATA  ENRICHMENT 

Columns  (3)  and  (4)  of  Table  E.2  indicate  the  original  data  elements 
present  on  the  MISR  tapes  and  those  elements  which  had  to  be  extrapolated  or 
inferred,  either  from  original  data  or  from  external  sources. 

E.2.1  VAD  Categories 

.A^sinnrnpnt  of  jrpa-wiHp  Van  ('atpr'i^y  fnr  park  nnn-N^P  itpm 

was  made,  based  on  the  value  of  the  total  area-wide  annual  demand  at  all 
carrying  activities  and  Servmarts,  the  cog  symbol,  and  the  NSC  VAD  parameters 
developed  by  FMSO  and  displayed  in  Table  2.1.  The  NSC  VAD  category  served 
as  the  area-wide  VAD  category  for  NSC-carried  items. 

E.2. 2 Reorder  Objective/Reorder  Point 

RO  and  RP  computations  were  necessary  for  all  major  activities 
except  NSC,  NAS  North  Island,  and  the  Servmarts.  Reorder  points  were  computed 
according  to  the  following  rules,  based  on  information  obtained  through  NSC-SD: 

RP  FOR  NSC-CARRIED  ITEMS  RP  FOR  NON-NSC  ITEMS 
ACTIVITY  (MONTHS'  SUPPLY)  (MONTHS'  SUPPLY) 


Development  and  Training  Center 

1.0 

1.5 

Long  Beach  Naval  Shipyard 

1.5 

2.0 

Naval  Air  Rework  Facility 

1.5 

2.0 

NAS  Miramar 


2.0 


2.5 


ACTIVITY  (cont'd) 


Public  Works  Center 


SD  Naval  Hospital 


Reorder  objectives  were  computed  based  on  the  average  order  quantity  used  by 
NAS  North  Island  for  a given  area -wide  VAD  category,  as  determined  by  sampling. 
This  order  quantity,  in  months  supply,  was  then  added  to  the  previously  computed 
RP  to  obtain  the  RO.  The  average  order  quantities  used  were  as  follows: 


ORDER  QUANTITY  (MONTHS  SUPPLY 


AREA-WIDE  VAD  CATEGORY 


E.2.3  Servmart  COG's  and  FAD's 


The  Servmart  records  contained  no  cog  symbols.  Cog's  were 
inferred  from  the  NSC  record  for  NSC-carried  items  and  were  assumed  to  be  9Q 


i.e.,  GSA-managed  material,  for  non-NSC  items.  Servmart  records  were  also 
lacking  FAD  data.  These  were  extrapolated  based  on  the  total  area-wide  AQD 
for  the  item  and  the  area-wide  FAD/AQD  ratio,  determined  from  the  records  of 
those  activities  carrying  the  same  item.  If  no  other  activities  carried  the 
item,  the  following  rules  were  used  to  assign  a FAD: 


E.6 


Range  of  Servmart  AQD 


Corresponding  FAD  Assignment 


0 < AQD 

< 

.25 

0 

.25  1 AQD 

< 

.50 

1 

.50  1 AQD 

< 

.75 

2 

.75  1 AQD 

< 

1.00 

3 

1.00 1 AQD 

4 

E.2.4  Unit  of  Issue  Differences 


— 

* . ;< 

When  it  was  apparent  that  unit  of  issue  differences  existed  among 

activities  carrying  the  same  FSN,  the  unit  of  issue  in  use  by  NSC,  or  when  not 
available,  by  the  first  activity  record  appearing,  was  adopted  as  the  area 
standard.  The  OH,  00,  BO,  R0,  RP  and  AQD  fields  of  the  remaining  records  were 
then  scaled  by  the  ratio  of  the  standard  unit  price  to  the  unit  price  of  the 
record  to  be  scaled.  The  standard  unit  price  was  then  assumed  by  all  records. 

E.2.5  Area-wide  AQD  Exceeds  NSC  AQD 

Whenever  the  total  activity  and  Servmart  AQD  for  an  NSC-carried 
item  exceeded  the  recorded  AQD  at  NSC,  e.g.,  due  to  varying  demand  recording 
and  averaging  procedures,  the  NSC  AQD  was  increased  to  obtain  equality.  The 
NSC  FAD  was  then  adjusted  to  maintain  a constant  relation  to  the  AQD. 


E.3  COMPUTED  STATISTICS 

The  following  statistics  were  produced  from  the  consolidated  working  tape 
as  enhanced  in  section  E • 2 : 


E. 


1.  The  value  of  annual  demand,  by  VAD  category, 

a)  at  NSC  for  items  carried  elsewhere, 

b)  at  NSC  for  items  not  carried  elsewhere, 

c)  at  the  major  activities  for  NSC-carried  items, 

d)  at  the  major  activities  for  non-NSC  items, 

e)  at  the  Servmarts  for  NSC-carried  items, 

f)  at  the  Servmarts  for  non-NSC  items. 

2.  The  frequency  of  ordering 

a)  NSC-carried  items  by  activity/Servmart, 

b)  non-NSC  items  by  activity/Servmart. 

3.  The  value  of  annual  demand,  by  cog,  among  activities  and  Servmarts 

a)  for  NSC-carried  items 

b)  for  non-NSC  items. 

4.  The  number  of  annual  issues 

a)  from  NSC  stocks,  by  VAD, 

b)  from  major  activity  stocks. 

5.  The  number  of  non-NSC  items  carried  among  major  activities  and  Servmarts, by  VAD 

6.  The  number  of  NSC  items  carried,  by  VAD. 

7.  Coefficient  of  variation,  by  VAD, 

a)  for  NSC  demand, 

b)  for  activity/Servmart  demand. 

8.  Area-wide  coefficient  of  variation,  by  VAD, 


E.8 


10.  Number  of  positive  demand  locations 

a)  by  given  activity/Servmart, 

b)  with  non-zero  on-hand  balance  locally  by  activity/Servmart, 

c)  with  inventory  somewhere  in  the  area  by  activity/Servmart. 

11.  Number  of  items  having  a given  number  of  positive  demand  locations,  by  VAD, 

a)  for  NSC-carried  items  at  major  activities, 

b)  for  non-NSC  items  at  major  activities, 

c)  for  NSC-carried  items  at  Servmarts, 

d)  for  non-NSC  items  at  Servmarts. 

12.  Sum  of  the  reorder  point  dollar  values,  by  VAD, 

a)  for  NSC  items  carried  elsewhere, 

b)  for  NSC  items  not  carried  elsewhere, 

c)  for  NSC-carried  items  of  activities/Servmarts, 

d)  tor  non-NSC  items  at  activities/Servmarts. 

13.  Sum  of  the  reorder  quantity  dollar  values,  by  VAD, 

a)  for  NSC-carried  items  at  activities/Servmarts, 

b)  for  non-NSC  items  at  activities/Servmarts. 
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